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EDITORIAL NOTES. 


a a Á Á 
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The position occupied by the 


AS 
Mysterious General Electric Company in 
as Ever. the financial world is as mys- 


terious to-day as it was when the stock was sell- 
ing above par and the bonds were eagerly 
sought for by Wall Street and State Street inves- 
tors. ` 

The insiders who have so successfully manipu- 
lated the stock to their own profit are still in 
full control of the situation, and run the stock 
upand down within a narrow margin almost at 
will. The outsiders still hold on to their bad 
investment with a pertinacity that does little 
credit to their judgment. 

The condition of the company, notwith stand- 
ing all reports to the contrary, goes from bad 
to worse with each succeeding week, and there 
is little doubt that the next twelve months will 
see the end of the inglorious and futile attempt 
to continue it as a factor in the electrical busi- 
ness. 

ELECTRICITY’S statement as to the direct losses 
of the company by the Ft. Wayne withdrawal 
have been questioned. The amount named by 
us, however, was below, rather than above, the 
actual figures. The direct debt is carried on the 
books at Schenectady at something over $1,000,- 
000, instead of $500,000 as reported in these col- 
umns. We placed the debt at the amount we 
were informed the claim was valued at in making 
up the last annual statement—fifty cents on the 
dollar. 

The entire sum is a total loss. 

The sale of treasury assets continues, and with 
the proceeds the manipulators are enabled to 
make a showing which may deceive the super- 
ficial observer but not those who are posted as 
to the actual facts. Thus the debts have been 
reduced, and the excess of running expenses over 
profits made good temporarily. The sale of 


‘goods for less than cost continues, giving the 


company’s works the appearance of prosperity 
when in reality the business taken merely 
bastens the ultimate and inevitable collapse. 
The treasury is now nearly empty of salable 
securities, and unless some miracle occurs to 


No. I 


change the present course of events, the com- 
pany will run into debt again with rapidity when 
the last of these securities have been sold. 

Dealers in the stock seem to forget that the 
company’scapital is now impaired about $16,000,- 
000, that no dividends can be paid until this 
impairment is corrected, and that the suspended 
divid nds on the preferred stock must all be 
paid before the common shareholders can 
receive one dollar of dividende, even though the 
company were able at some time in the future, as 
in the past, to borrow the money with which to 
pay a dividend. 

Twenty years is a conservative estimate of the 
time which would be required, even with good 
business, for them to earn enough to make good 
the impaired capital. 

Meantime the competing companies in the 
field are securing all the contracts worth having. 

There has been no time in the past year when 
the outlook for the concern was as gloomy as to- 
day, when the hopes of the independent manu- 
facturers for riddance from the competition of 
the unfair and dishonest conglomeration were so 
bright. Execrricrty does not desire to take too 
much credit to itself for bringing confusion upon 
the unholy combination, but it is a legitimate 
source of pride to us that we were at least six 
months in advance of any other journal in 
America in correctly estimating the impossibility 
of the success of the scheme, and that we have 
done at least our share in averting the disaster 
which that success would have caused to every 
honorable concern in the trade. 

When General Electric was selling above 115, 
we prophesied that it would yet sell below 50, 
and now. with the constantly decreasing pros- 
pects for prolonging the life ‘of the concern, we 
place upon record our prophecy that it will sell 
below 10. 

And atthe latter figure shareholders would 
get more than actual value for their holdings. 

Mr. Corrrn’s fortune is now estimated by 
those who ought to know at between $400,000 
and $500,000. This isa decided shrinkage frema 


the four millions he was credited with two years 
ago. 


{ror 


The Fight We have received an interesting 
Must communication this week, too 
Continue. long to reproduce, taking us to 
task for prolonging our fight against the General 
Electric Company, now that the company seems 
to be, according to our correspondent’s views, 
practically dead, no longer possessing the power 
to injure the trade. 

If we believed that the company no longer 
possessed the power to injure the trade, there 
would be little ground left for an argument as to 
the advisability of ceasing our campaign against 
it. But we believe nothing of the kind. 

We do not exaggerate, we hope, when we Bay 
that Execrricity’s knowledge of the plans and 
inside workings of the sham Trust has been 
proved to be accurate, our prophecies and state- 
ments of fact having, without exception, been 
borne out to the letter by subsequent develop- 
ments. 


From what we know, and have already reported 
in these columns, as to the future plans of the 
Company, we can see no reason for granting 
them immunity from criticism, or for withhold- 
ing restatements of their infamous conduct in 
the past. We have shown conclusively, we 
think, that the consolidation scheme was built 
upon deceit and misrepresentation, and was car- 
ried out with direct intent to defraud the pur- 
chasers of the company's securities ; that the 
policy of the company, if successful, was such 28 
to cause irreparable injury to the electrical in- 
dustry of the country, and that the injury re- 
sulting from this policy, even though it has 
proved a disastrous failure, has been widespread 
and severe, bringing hardship and misfortune 
upon scores and hundreds of active and deserv- 
ing workers in the trade. 


If now there were any reason to suppose that a 
vhange has taken place in that policy, there 
might be some sense in suspending criticism, in 
allowing the dying days of the gigantic humbug 
to be as peaceful as possible. Unfortunately, 
there is no reason for supposing anything of the 
kind. Our information as to the inside plans of 
the company is as exact to-day as it was two 
years ago. There have been no changes save 
those forced upon the directors by financial 
troubles; no changes of judgment as to the 
correct method for conducting an electrical 
stockjobbing enterprise with the manufacturing 
feature of the business as a side show. There 
has been no cessation in the campaign of black- 
malling patent litigation, no reversal of the un- 
just policy towards legitimate competitors 

hich has disgraced the company frou the start. 


Until there shall be important and vital 
changes on these lines in the conduct of the 
company’s affairs, ELECTRICITY will continue to 
regard the sham Trust as a public enemy and to 
treat it accordingly. 


bate oO eiees . 


WE congratulate Messrs. Russel] & Elder, the 
San Francisco agents of the Westinghouse Com- 
pany, on the splendid business they are doing. 
They are evidently making their old friend, Dr. 
Addison, very tired. 
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Some More Our friend Frank L. Pope 
New Units. publishes a paper up in the 
Berkshire Hills—and a real good paper it is, too, 
although itis not an electrical paper—and his 


brother, Ralph W., sometimes contributes to its . 


columns, and his contributions are interesting, as 
Ralph W.’s articles always are. Not long since 
he contributed an article on the planked-shad din- 
ner given by the Institute at Gloucester during 
the Philadelphia meeting, which, next to the shad 
dinner itself, was one of the best things we have 
run against ina long while. In his article he de- 
scribes the manner of planking shad and 
uses the expression ‘‘ you take a shad-length of 
board,” ete., thus introducing a new unit of 
length. This is likely to lead to confusion, and 
we doubt if it will come into general use, for sup- 
posing a man were ordering lumber for his own 
coffin and said that he wanted so many shad- 
lengths of board, the coffin might not fit when 
it was made—for there are shad and shad and 
there are little ones and big ones. One would 
therefore have to be more specific in his order. 
Thus Ralph W., for instance, in writing his or- 
der would have to specify big shad-lengths and 
George Phelps be particular to write “little 
shad-lengths.” The unit, bowever, has one 
recommendation, viz., its flexibility. Thus it 
might be stipulated that the size of the shad 
whicu was to be used as the unit should vary in- 
versely as the price of lumber; then a shad- 
length of lumber would havean invariable price. 
To be sure we would be compelled to use more 
shad-lengths for any given purpose when lumber 
was high than when it waslow, but that would be 
nothing compared with the convenience of al- 
ways knowing what a shad length was worth. 


In the Chinook dialect, we understand, there 
is a unit of length or di, tance called the ‘‘si-yah,” 
after which we might well copy in electrical 
nomenclature. If you wish to inquire the dis- 
tance to any place, if it is nut very far the 
Chinook will say ‘‘si-yah.” If it is somewhat 
further, he willsay siya-ah; if still further, siya- 
a-ah, with a circumflex modulation of the voice 
approachinga true sine curve. Now the ampere 
turn is a very useful expression, but it is very in- 
definite as to the length of wire involved. On a 
very large magnet, if a very small current be 
used, it may mean three or four feet of wire, 
whereas on a small magnet with a big current it 
might not amount to more than a small fraction 
ofan inch. Now we suggest that some other 
term be substituted which will always indicate 
the length of wire in an ampere turn. Shad- 
length might do, but si-yah would be better on 
account of its greater flexibility. Thuswhere the 
length was very short it could be designated by 
si-yah withacrisp modulation. As it grew longer 
the crisp would gradually give place toa rounded 
peak, and so on until when it became a shad- 
length the modulation might be a true sine 
curve, and multiples of shad-lengths might be 
designated by additional ahs, An additional 
advantage of this nomenclature would be its 
adaptability to alternating currents on acconut 
of the sine wave character of the modulation, and 
since in practice a true sine wave is never st- 
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tained, the expert electrician might so modu] 
his voice as to indicate exactly the shape of - 
wave passing through the wire. We respectfr 
submit these suggestions to the Committee 
Units and Standards of the Institute for th 
serious consideration, and also to Messrs. Ho 
ton, Kennelly and Ralph W. 


T o ETN 
Mr. E. I. GARFIELD, who was secretary of | 


Thomson-Houston Company for many yea 
and who held a similar position with the G. 
Company until crowded out by Mr. Coffi 
former stenographer, Westover, will probal 
have charge of the New England business of { 
It is m 
and more apparent that Mr. McDonald hase 


Ft. Wayne Electric Corporation 


ried with him the financial backing and i 
sympathy of the T.-H. coterie. 
eugene 

THE LATEST Trust to come to grief is t 
Umbrella Trust, for which a receivership | 
been asked. They could not make enough u 
brellas to keep themselves out cf the wet. Th: 
is sound sense in the words of Mr. Saml 
termyer, counsel for the Trust: 

“ The fate of this company again illustia 
the faet that the economic laws of business w 
take care of aud regulate these combinations 
capital far better than legislation looking 
their suppression, If by combination the pri 
uct can be furnished to the consumer mc 
cheaply than could be dore by the outside 
the combination will succeed, and if it cannot 
this it is sure to fail, These combinations hu 
avainst them the important element of a lack 
intense individual interest, and they have toc 
tend with the existence of that interest in th 
competitors. People need never fear these £ 
rregations of capital, for their failure or suce 
depeuds ou whether they eventually injure 
benefit the public.” 

It will not be many months, we predict, bef: 
Mr. F. P. Fish will be called upon by some ¢ 
terprising reporter for his explanation of t 
collapse of another Trust. We wonder if à 
Fish will show equal wisdom. Will he be wi 
ing to admit that the General Electric Compa 
has failed because it was an injury, not a benet 


to the publie ? 
o 


Ir is a fact, and not at all surprising, that t 
fellow, Westover, wbo succeeded in getting hi 
self made secretary of the G. E. Compa 
through his knowledge of Mr. Coffin'’s peculi 
“business” methods, has now turned against | 
creator, and is doiug all in his power to d 
credit Mr. Coffin with his associates. Such 
the penalty of dishonor. Mr. Coffin ought 
have known better. Surely the lesson bad be 
taught often enough that the man who will ¢ 
dishonorable and illegal service for one e! 
ployer will use the information thus gained 
his own personal advantage whenever the tin 
seems opportune for so doing. 

we wees Oe ce es 

Ir the record of Drexel, Morgan & on 
pany’s trausactions in G. E. stock were mic 
public, it would create a sensation, and we fe 
would still further weaken that concern’s ho 
on public confidence. They have proven ther 
selves masters of the game at which the Bost: 
nians were only novices, But it is after all 
very disreputable game. 
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Modern Electro-Uhemical Theory and Its 
Bearing Upon the Practice of the Future. 


BY DR. OSTWALD.* 


Electro-chemistry has been somewhat behind- 
hand in the general development of technical 
knowledge, chiefly because electricians have 
been hitherto chiefly concerned in the evolution 
of purely mechanical appliances; a meeting 
place of science and electrical technology is pro- 
vided by those electrolytic problems which are 
now of especial interest. The present time is 
well fitted for investigation of this kind. The 
century-old problem of the voltaic couple is in 
process of solution. We are now in the posses- 
sion of sufficient knowledge to calculate the 
E. M. F. of a given couple with a high degree of 
approximation, and our information concerning 
electrical conduction is also considerable. The 
modern dissociation theory of solution must be 
invoked to provide a satisfactory explanation, 
and in this particuJar instance its electrical 
rather than its chemical aspect mry be profitably 
considered. Taking the case of a dilute solution 
of sodium chloride in water—e. g.,0°5 grm. per 
litre—it is found that such a solution is a good 
conductor. Adopting the view that conduction 
depends on the translation of electrical charges 
by ions, it is clear that with sodium chloride of 
the strength given, sodium ions act as carriers of 
positive electricity and chlorineions of negative 
electricity. This solution being dilute, the dis- 
tance separating auy given ion from another of 
the same kind is comparatively great, whence it 
follows that the period during which an ion— 
e. g., of sodium—exists alone in the watery solu- 
tion, is greater than that passed by it in the 
combined state. On grounds of the kind thus 
indicated, it becomes possible to calculate what 
fraction of a given electrolyte is split up into 
ions. The conditions determining the electrical 
conductivity of a solution admit of simple defi- 
nition. In every electrolyte the conductivity is 
proportional to the number of ions per nnit vol- 
ume, and also to two constants—the velocities 
of migration of the ions differing in kind. This 
velocity is greatest in the case of hydrogen, 
whence it follows that acids are the best conduct- 
orsin solution. The question of the conditions 
governing E. M. F. is, however, of still greater 
moment than that relating to conductivity, aud 
may be dealt with in a similar manner. 

The starting point for reasoning on this sub- 
ject cunsists in a full appreciation of the nature 
of osmotic pressure, which may be stated thus: 
When a concentrated aqueous solution is covered 
bya layer of water, diffusion takes place until 
the concentration is unifurm. The cause of 
movement from one layer to the other has the 
character of a pressure, and is termed osmotic 
pressure. To prove the existence of this pres- 
sure it is only necessary tooppose the movement 
of the dissolved substance, which can be done 
by interposing a septum between the two layers 
Which is pervious to water but not to the sub- 
stance in solution, A septum of this kind has 
been devised by Pfeffert, and by its means 
osmotic pressure has been shown actually to ex- 
Ist, and to be of considerable magnitude. Thus 
a solution such as sea-water gives a pressure of 
about twenty atmospheres. The origin of this 
pressure is still unknown, but its existence is 
certain, and obtains for all soluble substances. 
By surrounding a solution with an osmotic gep- 
tum strong enough to resist the pressure, a MAX- 
Imum osmotic pressure ig Obtained, which is 
dependent on the solubility of the substance in 
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The septum consists of the colloid cupric ferrocyanide. 
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solution, and cannot be exceeded. This pres- 
sure is perfectly analogous to steam pressure, and 
just as steam pressure may be used to drive an 
engine, 80 can osmotic pressure be caused to 
drive a corresponding machine. A galvanie cell 
is nothing more than a machine driven by os- 
motie pressure, 

In order to understand this fully, the process 
of solution which a metal undergoes when used 
in a galvanic cell must be studied somewhat 
closely. Inan ordinary Daniell cell, zine dis- 
so'ves to form zinc sulphate; this, stated in dis- 
sociation language, means that zine ions elec- 
trically charged are formed from the metal in 
the massive unelectrical condition. A corre- 
sponding number of copper ions are. translated 
from their electrically-charged condition to that 
of the ordinary metal. At the zine electrode 
positive electricity is continually received, and 
at the copper electrode it is given up. The con- 
ductive connection of the two electrodes deter- 
mines the simultaneous occurrence of a chemi- 
cal and electrical change, neither of which takes 
place withont the other. The analogy between 
pressure and E. M. F. is now complete. Just as 
an engine can be driven by means of two fluids 
of different pressure, so can an electrical cell be 
operated by two sources of different electrical 
pressure. The zinc and copper of a Daniell cell 
are two such sources, and the difference of their 
electrical pressure depends on the difference of 
osmotic pressure due to the zinc on one side and 
the copper on the other. The higher the pressure 
arising from the zincand the lower that to be 
overcome at the copper electrode, the better 
the cell works and the greater is its E. M. F. 

The pressure measuring the endeavor of a 
metal to go into solution, or the ‘ solution- 
pressure,” as it may be termed, is of perfectly 
definite magnitude for every metal, and it ap- 
pears at first sight as if it simply depends on the 
nature of the metal in the cell and on no other 
factor. That there is another factor becomes 
apparent from the following considerations: 
When the zinc electrode is in contact with the 
solution, the effective solution pressure depends 
not only on the zinc but also on the zine ions 
present in the solution which exercise a counter 
pressure. The excess of the first above the 
second is the effective solution-pressure, The 
E. M. F dne to the zine is therefore the greater 
the smaller the counter- pressure of the ions, i. e., 
the lower the concentration of the solutionin re- 
spect of its content of zinc ions. Asa matter of 
fact the E. M. F. of a Daniell cell is greater when 
sulphuric acid is in contact with the zine than 
when zine sulphate is used. The converse holds 
in the case of the copper electrode where it is 
desirable that the concentration of the liquid in 
respect of copper ions should be at its maximum, 
in order that the pressure exerted by those ions 
may aid the deposition of copperin the ordinary 
metallic state. This, then, is asimple exposition, 
quantitative in character, comparable with the 
Newtonian law of gravitation of the theory of 
the galvanic cell. The theory gives definite con- 
clusions for definite cases, and those instances in 
which complete calculation of results from data 
has not been effected probably arise not from im- 
perfection of the theory, but rather from known 
mathematical difficulties. Certain constants 
have also yet to be determined. 

The conditions under which the best output 
from a given cell may be obtained can now be 
ascertained, On the zine side a minimum ion 
pressure must prevail. This is best secured by 
using a solution in which but few zine ions are 
present, even when more or less zinc has been 
dissolved in it. This is not an impossible re- 
quirement, because the whole of a dissolved 
metal is not necessarily in the form of ions, 
From this point of view the use of alkaline liquids 
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for the zinc (now frequently adopted) has especial 
significance. The next step consists in combin- 
ing the use of an alkaline liquid for the zinc 
electrode with that of an acid liquid as the 
cathode, in order to obtain the greatest possible 
E.M.F. Itisa consequence of the theory already 
expounded that the oxidizing agent will act bet- 
terin an acid liquid, and the reducing agent in 
an alkaline liquid. Thus, a cell consisting of 
zine in caustic potash aud carbon in strong nitric 
acid has an £.M.F. of more than 2.5 volts. 
Whether it is possible to make such a cell prac- 
tically available is a question to which it would 
be premature to reply. 

The matters touched upon above become of 
insignificant importance when compared with a 
much larger problem, the solution of which 
must be looked for from the electro-chemist. 
The low efficiency of the steam engine, as a 
means for the conversion of the chemical energy 
of fuel, is not sufficiently widely recognized. In 
the best cases not more than 10 per cent appears 
as mechanical work. Now, it may be admitted 
that the complete conversion of heat into me- 
chanical work cannot be attained; but it is possi- 
ble to calculate the fraction which can be ob- 
tained from a given quantity of heat at a given 
temperature on allowing the temperature to fall 
through a known range, and on taking this as a 
basis it is found that only about one-seventh of 
the total convertible amount is utilized. The 
steam engine, regarded as a machine, is not re- 
sponsible for this state of things, which depends 
far more on the fact that of the high temperature 
of the burning fuel (much understated at 
1,000° C.) only a small portion is used, namely, 
that represented by the difference in tempera- 
ture between the boiler and thecondenser. The 
very large difference of temperature between the 
furnace and the boiler is not rendered available, 
and an improvement of the thermo-dynamic 
machine can only be rendered possible by the 
use of a higher initial temperature. 

But the thermo-dynamic machine is not the 
only apparatus for the conversion of chemical 
energy into mechanical work. Should it be pos- 
sible to obtain the energy of fuel in such a man- 
oer that heat as an intermediary would be abol- 
ished, the difficulty of having to deal with high 
temperatures would be overcome and the whole 
quantity of energy obtained without encounter- 
ing that inconvenience. The way in which this, 
the most weighty of all technical questions, can be 
decided, must be shown by electro-chemiastry, 
Had we a cell in which electrical energy was pro- 
duced by the direct oxidation of carbon with an 
output approaching the theoretical, we should be 
on the brink of an industrial revolution com- 
pared with which the invention of the steam en- 
gine sinks into insignificance. It is not practi- 
cable to foretell the arrangement of a cell of this 
order, but one point can be insisted on which has 
been constantly ignored. The energy of a gal- 
vanic cell indubitably results from the chemical 
energy of its components, but complete conver- 
sion never occurs. What, then, are the condi- 
tions which permit of the maximum efficiency of 
conversion? The answer is that only indirect 
chemical reactions are electrically useful. The 
following experiment therefore acquires mnch 
significance: Two beakers connected by a filled 
syphon contain a solution of potassium sulphate, 
In one isa rod of zinc, in the other one of plati- 
num, On connecting these electrodes with a gal- 
vanometer a momentary current passes, and then 
the needle quickly comes to rest. This, of course, 
is due to polarization, and in order to ob- 
tain a continued current, an acid liquid 
must be substituted for the original neutral 
solutions. The question now arises: To which 
beaker shall an acid (e. g., sulphuric acid) be 
added ? When this is put to most people, the 
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reply is : ‘‘ To the beaker containing the zinc.” 
Actual trial shows, however, that no effect is thus 
produced, whereas when the acid is added to the 
liquid in the beaker containing the platinum the 
galvanometer needle flies to the stop. The ap- 
parently paradoxical result is obtained, that the 
acid must be placed in contact with the metal on 
which it has no action. This principle is per- 
fectly general in character, and has been demon- 
strated to hold good in numerous cases. Its 
necessity isobvious on closerinspection. In order 
that the zinc may dissolve, ions must be formed 
and receive their charge of positive electricity. 
That this may be possible it is requisite that 
the solution should give up a corresponding 
amount of positive electricity, i. e.,that an 
equivalent quantity of hydrogen must cease to 
be in the ion state, and must become converted 
into hydrogen gas. This giving up of positive 
electricity from the liquid cannot take place at 
the point where the zinc dissolves, because the 
contrary electrical change occurs there. It is 
therefore only possible for the hydrogen tocome 
off at the cathode, as is actually the case. 

It now becomes clear how fallacious was the 
method by which Jablochkoff sought to obtain 
electrical energy direct fromcarbon. He placed 
the carbon in fused niter, and by its vigorous 
oxidation obtained a current so feeble that its 
utilization was not to be thought of. The reason 
for this failure is as follows: The niter should 
not be in contact with the oxidizable electrode, 
but with the electrode which is not attacked by 
oxidizing substances. A parallel is found in the 
Bunsen cell where the oxidizing substance 
(nitric acid) is not placed in contact with the 
substance to be oxidized (zinc), but with that 
upon which it has no action (carbon, which is 
unattacked under these conditions). Similarly 
the cell of the future (in which carbon is oxi- 
dized for the conversion of chemical into elec- 
trical energy) will have the oxidizing material 
at the point where the carbon to be oxidized is 
not. Such a cell will exhibit exactly the seme 
chemical processes as an ordinary furnace. On 
one side the carbon will be shovelled in, and 
on the other oxygen will be admitted, and the 
product of their indirect interaction will be 
CO,. The one essential is a suitable electrolyte 
to interpose between the carbon and the oxygen, 
and permit of the occurrence of the electrical 
interactions, itself suffering no permanent 
change. 

Another problem which will be grappled with 
in the future by the electro-chemist, is that of 
the storage of electrical energy by means of sec- 
ondary cells. The energy stored in a cell is 
proportional to the quantity that remains in it 
and to the E. M. F, of the cell. The first is, in 
its turn, proportional to the electro-chemical 
equivalent of the material used. This, in the 
case of a lead accumulator is undesirably 
great, viz., 103:5. If aluminium, with an electro- 
chemical equivalent of 9, were available, the 
weight of the electrodes would be at once re- 
duced to less than ,, of their present amount. 
It is unlikely that aluminium will provea practi- 
cable substitute, but itis not the only metal with 
a low electro-chemical equivalent, and something 
may be achieved by keeping this fact in view. 

In conclusion the nature of electrolytic charges 
may be profitably considered. A conventional 
distinction between primary and secondary elec- 
trolytic changes has sprung up; but it is of little 
value, and indeed scarcely tenable. On electro- 
lyzing a solution of potassium sulphate the prod- 
ucts are not the ions K and SO,, but hydrogen 
and caustic potash at the cathode, and oxygenand 
sulphuric acid at the anode, and these are often 
o+lled secondary products on the assumption thet 
K and SO, are first separated, and immediately 
act upon the water present, with the result that 


the substances mentioned above are obtained. 
But on measuring the E. Įm. F., which is neces- 
sary for this electrolysis, it is found to besmaller 
than that which would be necessary were it true 
that the change takes piace in the manner con- 
ventionally received. The eE. M. F. is, in actual 
fact, of the magnitude demanded by the produc- 
tion of the substances appearing at the anode and 
the cathode, on the assumption that they are not 
secondary but are primary products. The prin- 
ciple is perfectly general; the E. m. F. is con- 
stantly dependent only on those reactions which 
actually take place, and is in no way influenced by 
those arbitrarily termed primary. The distinc- 
tion between primary and secondary products is 
therefore of little utility. There is, however, a 
distinction which is not commonly insisted upon 
as clearly as is desirable. It is that existing be- 
tween the substances which are the intermediar- 
ies of conduction and those which separate at 
the electrodes. They are not necessarily identi- 
cal, and can, indeed, be identical cnly in a few 
instances, for only a few ions are capable of 
passing over into the non-electrical condition 
without chemical change, as they must if the 
electrolysis should yield only primary products 
(using the phrase in its conventional sense). 

The distinction which can properly be drawn 
between primary and secondary products of 
electrolytic decomposition is foreshadowed by 
the inquiry : What conducts the current, and 
what appears at the electrodes? In a few cases 
the two classes of substances are identical ; as, 
for example, in the electrolysis of fused magne- 
sium chloride,where chlorine and magnesium are 
evolved ; in most instances, on the other hand, 
wholly different substances appear, and there is 
no necessity that they should be identical. When 
such choice of electrolytic products is possible, 
those substances are always produced whose 
separation requires àa minimum E. M. F. It is 
wholly indifferent whether they are “ primary” 
or ‘‘secondary,” i.e., whether they are con- 
cerned with the chief part of the conductivity of 
the electrolyte or not. All the ions present in 
an electrolyte, each acting according to its num- 
ber (concentration) and its velocity of migra- 
tion, come into play in the conduction of the 
current ; for the polarization at the electrodes 
only the final products of electrolysis have to be 
regarded. The two things are wholly independ- 
ent. The matter, though but little regarded, 
is notof merely theoretical interest, for many 
errors of practical importance can be traced to 
want of appreciation of its cogency. In spite of 
the clearness with which many technical ques- 
tions can be regarded in the light of scientific 
investigation, it must not be supposed that the 
labor of the technical inventor is rendered super- 
fluous. Technical questions must be propounded 
before they can be answered, and even then the 
answer may not be forthcoming. The stimulus 
supplied by such problems isa ‘ valuable con- 
sideration” for the help given in response to 
questions which admit of immediate solution. 


Electricity on the D. and H. Canal, 

Electricity is used on the Delaware and Hud- 
son Canal for logging and running canal boats, 
Cables are located along the towpaths, and at cer- 
tain distances are built sheds in which are placed 
large numbers of motors ready to go out. On 
application of the canal-boat captain a motor is 
allotted to him and he proceeds with his boat, 
towed with a tow-line by the motor, the lever 
being operated by reins, or he can work the 
lever the same as a motorman on an electric 
street car. When one boat meets another they 
change motors and proceed. The speed of the 
boats can readily be regulated, and on this canal 
recently boats made ten miles an bour without 
doing any damage whatever to the banks, 


Resonance Analysis of Alternating and 
Polyphase Currents. 


BY M. I. PUPIN, PH. D.* 


I. INTRODUCTION, 


The presence of upper harmonics in an alter- 
nating current wave is a fact which deserves 
careful consideration, both on account of the 
purely scientific interest which is attached to it, 
and also on account of the technical bearing of 
electrical resonance upon the construction of con- 
ductors possessing appreciable distributed ca- 
pacity. 

That alternating current and electromotive 
force waves of a great variety of forms can be 
produced by properly designing the pole pieces 
of the field magnet and the iron core of the 
armature of an alternator is a fact nearly as old 
us the discovery of electro-magnetic induction. 
Fully as old is also the knowledge that a great 
variety of alternating current and electromotive 
force waves can be obtained by means of the in- 
duction of an intermittent current. 

A careful investigation of these waves was first 
made more tban forty years ago by Lenz! and 
Koosen,? whn employed alternators with iron in 
the armature. They plotted these waves from 
the instantaneous values of current and electro- 
motive force obtained by means of the now well- 
known revolving sliding contact. Employing 
the same method of investigation Joubert? 
showed in 1880 that the electromotive force 


wave obtained from an eight-pole Siemens alter- 
nator without iron in thearmature is very nearly 
a pure sine wave. The method is now known as 
Joubert’s method of sliding contact. In 1888, 
Dr. L. Duncan‘ showed how successfully this 
method can be employed in the study of alter- 
nating current waves produced by commercial 
machines in actual operation. The same method 
was considerably elaborated by Prof. H. J. 
Ryan’ in an investigation of the action of trans- 
formers. The name, ‘indicator diagram,” has 
been applied to wave curves of current and elec- 
tromotive force obtained by Joubert’s method, 
and very properly, I think, because they do very 
clearly indicate the action of alternating current 
apparatus, The process of taking these indicator 
diagrams has been shortened very much by Dr. 
L. Duncan’s four dynamometer method, 

Our knowledge of the action of alternating 
current apparatus has been extended consider- 
ably by these indicator diagrams. 
` For instance, we are now much more certain 
of the limitations which must be imposed upon 
the simple harmonic wave theory of alternating 
currents than we werea few years ago, and it 


* A Paper presented at the Eleventh General Meeting of 
the American Institute of Electrical Engineers, Philadel- 
phia, May 18, 1894. 
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looks very much as if progress in this direction, 
even more than in any other, meant progress to- 
wards a complete theory of the working of alter- 
nating current apparatus. Hence the desirability 
of as large a number of workers in this particular 
region of electrical resesrch as possible. 

There is no doubt thata simpler method would 
increase this number; for though much must be 
said in favor of the sliding contact method of 
obtaining indicator diagrams, yet it must also 
be acknowledged that the method is a very labo- 
rious and uninteresting process of investigation. 
A great many attempts have been made to devise 
some optical or some automatic method, but with 
little success. There is another reason why a 
new method of studying alternating current 
waves seems desirable. Itis this: The method 
of sliding contact is not sufficiently sensitive to 
detect small deviations from a true sine wave, 
and consequently it is not capable of following 
up the causes of these deviations when the ef- 
fects seem to be absent. For instance, the pri- 
mary current of a transformer can differ very 
much from a true sine form when the secondary 
circuit is open, but when a large current is flow- 
ing through an approximately non-self-inductive 
secondary circuit, then the primary can be made 
to differ inappreciably from a true sine wave. 
The question arises now, What has become of 
these causes when the secondary carries a heavy 
load? 

This question is of deep scientific interest; it is 
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also of considerable technical importance. For, 
if these causes are present at all loads and only 
hidden by the principal wave, then, considering 
that these hidden small causes can produce large 
effects when conditions favoring resonance arise, 
it isevident that they must be carefully watched 
and guarded against in the construction of long 
lines possessing distributed capacity. I do not 
think that indicator diagrams obtained by the 
method of sliding contact are capable of giving 
a definite answer to this important question. 

The method of analyzing alternating current 
waves by electrical resonance, which I employed 
in the following Investigation, was suggested by 
me a yearago'. It is the object of this paper to 
describe this method at some length and to illus- 
trate. by some of the more definite results so far 
obtained, the simplicity, sensitiveness and relia- 
bility of the method. I shall also point ont tbat 
this method of resonance analysis works quite 
satisfactorily even in those cases alluded to 


above where the sliding contact method would, 
in all probability, fail. 


Ii. DESCRIPTION OF THE METHOD, 


Consider the following arrangement of cir- 
cuits : A non-self-inductive resistance, ab Fig. 
la, is inserted in the circuit of an alternator a and 
the Primary Bof a transformer. In shunt with 
ab 184 Circuit, a, c, d, b, consisting of an inertia 
oe ofa large number of turns of copper wire 
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of low resistance, about 10 ohms, but containing 
no iron, and a condenser, d, divided into sub- 
divisions ranging from .001 m. F. up. In shunt 
with the condenser, d, is an electrostatic volt- 
meter, e. The self-induction of the coil, c, can 
be varied by throwing a larger or smaller num- 
ber of its sections into the circuit. The resist- 
ance can be varied bya rheostat, f. Suppose 
now that the self-induction of c is kept constant, 
and that the capacity of the condenser is gradually 
increased from zero up. Whenever a capacity has 
been reached which, with the self-induction of 
the circuit a,c, d, f, b, a, produces resonance 
with one of the harmonics in the main circuit, 
then the resonant rise of potential will produce 
a large deflection in the voltmeter. In this man- 
ner all the harmonics which are present in the 
current of the main circuit can be detected in 
the course of a few minutes. If the resonator 
circuit, a,c, d, f,b, is placed in shunt with the 
non-self-inductive circuit (this circuit is denoted 
in Fig. 1a by a line beaded with asterisks and 
running from one pole of the alternator to the 
Other) consisting of a bank of incandescent 
lamps, then the harmonics of the impressed elec- 
tromotive force can be detected in the same 
manner. The ratic of the amplitudes of these 
harmonics to that of the fundamental can also be 
determined by this method, if desirable, pro- 
vided the conditions of the experiment are 
properly arranged. For let the current in the 
main circuit be x = a, sin pt + a, sin 3 pt + 
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.... +a, sina pt+... then the drop between 
a and b can be represented by 

e= b, sinpt+..-+ 6, sin apt, 
where 6,= a, 7, 
and r = ohmic resistance between a and b. 
Denoting now by 


I, the self-induction of the resonator acd fba 
F the resistance of the resonator acd fba, 
C the capacity of the resonator acd js ba, 


then it can be easily shown! that the carrent in 
the resonator will be 


b 
y= Z sin (a pt — g ). 
Ver ero) +P 


If, therefore, the capacity C isadjusted in such 
a way that 
1 


a? p? C aD 


then the circuit will be in resonance with the 
harmonic of frequency a b; and if L is suf- 
ficiently large and F sufficiently small (two con- 
ditions which are very easily fulfilled), then the 
current y is to within a small fraction of a per 
cent. given by 

bd, 

y = — sin apt. 
R 


The amplitude of the potential difference in 


ae For further information see the author’s paper cited 
above. 
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the condenser which is measured by the volt- 
meter e is given by 


apl `. 
sa ale 


In the same way we obtain for the tundamental 
frequency 


L 
Pit op bs. 
Hence 
P, a b. s a, 
P, SST i a, 


This gives the ratio of the amplitude a, of the 
harmonic of frequency a p to that of the funda- 
mental. Let a= 5, then 


— —_—_—— = —— a 


The voltmeter readings which give P, and P, 
magnify that ratio five times in the case of the 
fifth harmonic, and it can be easily seen that a 
similar relation holds true for other harmonics. 
This is a very desirable feature of the method, 
considering that the amplitudes of the upper 
harmonics sre generally small in comparison to 
the amplitude of the fundamental. 

When quantitatively very accurate results are 
desired, then a low resistance, say one ohm, 
should be used for the section a b, and an 


electrometer capable of giving a large deflection 
for about ten volts. 


The principal interest, however, in the study 
of the distortion of alternating current waves, is 
centered not so much in the exact ratio of the 
amplitudes of the harmonics to the amplitude of 
the fundamental waves as it is in the causes pro- 
ducing these harmonics and the conditions 
which modify the effects of these causes, Hence 
a quantitatively less accurate arrangement will 
do, provided that it is very sensitive, simple and 
easily manageable. Such an arrangement is 
given in Fig. 1b. 

It difters from that given in Fig. 1a in the sub- 
stitution of an air core transformer coil a' b' for 
the non-self-inductive resistance a b. The BEC- 
ondary of this coil forms a part of the resonator 
circuit. For every harmonio of the inducing 
current we shall have a harmonio electromotive 
force of the same frequency in the resonant cir- 
cuit. By varying the capacity in the resonator 
and watching the voltmeter needle, we can tell, 
by the deflection of the needle, whenever we 
have reached the capacity which, with the self- 
induction of the resonator, bringsthis circuit into 
resonance with one of the harmonics, A refer- 
ence to Fig. 2 will explain this more clearly, 

In this figure the low horizontal row of figures 
refers to the two-peaked curve, the upper row 
refers to the dotted flat-peaked curve. The verti- 
cal column denotes the voltmeter readings in 
volts. Consider now the two-peaked curve, It 
expresses the law of variation of the voltmeter 
readings when the capacity of the resonator cir- 
cuit is varied from 0 to 2 microfarads, the selfe 
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induction being kept constant. The readings must be employed in order to detect higher 


are recorded in Table I. 


TABLE I. 
Voltmeter Readings 
Capacity in M. F. in Volts. 
18 Seevuveseaeevoeseenrteen 62 
181... 68 
VD rae het Ohl ec Se i ah Ge Saha lg Lek: GaGa ging 73.5 
BB ios Soa cea Ce E oa Banners 79 
.184... 89 
AO E E E EE a eres 96 
-186.. 104 
Re |. y EE ee enon Rey ee mre era 110 
186... 120 
.189... 126 
-190. ee 127 
RS | ) Gear eae are Feeney ener ie Nee AE OCT 125 
-194.. 99 
OB soe oes E E alate vin ath aes 71 
-202.. Very low 
1.65.... 69 
LTO: sau e os E E One con k ke tea ee wees 89 
VIB sats cy E tebe palew wate w an ee 120 
1.80 .. 146 
VOB hic a iat pense pata oe anh nes eee 146 
DB UT orcig co ek Se Me in OH a ok eR ERE 145 
1.897... 96 
FCG ne ica ne os hee ee ele eva E 60 


The voltmeter employed in all these experi- 
ments was a Sir William Thomson’s multicellular 
voltmeter with a range from 60 to 240 volts. 
The curve was obtained from a 10H. P. Fort 
Wayne eight pole alternator with smooth core 
armature feeding a 5x. w. Stanley transformer 
(closed magnetic circuit), the secondary being 
open. Itis seen that resonance took place at 
.190 Mw. F. and 1.8 Įm. r. The capacity of the 
inertia coil c’, Fig. 1b, and of the voltmeter as 


gathered from all experimental data was about 
.011 M. F. so that the real capacities at which 
resonsnce took place were .201 M.F. and 1.81 M.F., 
that is,ina ratio toeach other as1 :3*. It will be 
seen, however, that a very accurate knowledge of 
capacity is not required in the following experi- 
ments. 

The frequencies detected by the two-peaked 
curve, which I shall call the resonance diagram, 
were the fundamental and the first odd harmonic, 
that is the harmonic of three times the frequency 
of the fundamental. The resonance diagram has 
of course as many peaks as there are frequencies 
in the inducing current.' The dotted curve 
(flat-peaked ) in Fig. 2 was plotted on an enlarged 
scale from the readings taken in detecting the 
first harmonic, represented by the sharp peak of 
the resonance diagram, and represents this peak 
spread out, so as to show how the various read- 
ings fit into a well defined and symmetrical 
curve such as required by theory. It also 
shows that a condenser of small subdivisions 


1 I have never detected an even harmonic in alternating 
current waves produced by ordinary commercial alter- 
nating Current apparatus, and conclude, therefore, that 
such harmonics do not exist there. In machines of perfectly 
symmetrical construction even harmonics should of course 
not. appear. as observed some time ago by Prof. Ayrton. 
Alternators with slottea armatures give waves in which 
all the odd harmonics up to the harmonic of nine times 
the frequency of the fundamental can be easily detected. 
As a rule the first odd harmonic is the strongest. 


harmonics, But it should be observed that these 
higher harmonics can also be detected with 
coarser sub-divisions, provided the self-induc- 
tion of the inertia coil is made small enough. 
DESCRIPTION OF EXPERIMENTS. 

The resonance diagram obtained by the 
method of Fig. 1b gives the number of harmon- 
ics which are present in the inducing current. 
It does not give the exact value of the ampli- 
tudes of these harmonics. It would be some- 
what premature to discuss the theory of the 
resonance diagram obtained by this arrange- 
ment, and to show how the ratio of the ampli- 
tudes of the harmonics to that of the funda- 
mental frequency of the inducing current, that 
is, the exact color of this current, could be calcu- 
lated from the ratio of the height of the peaks in 
the resonance diagram. Suffice it for the pres- 
ent to mertion only that the peaks of this dia- 
gram represent the amplitudes of the harmonics, 
magnified about proportionally to the square of 
the frequency. For instance, the resonance 
diagram in Fig. 2 tells us that the amplitude of 
the first odd harmonic in the inducing current is 
about one-ninth of the amplitude of the funda- 
mental. The determination of the exact value 


Fm, & 
of this ratio was not the object of the following 
experiments. Their aim was to detect the pres- 


ence of harmonics, to trace their origin and to- 


study their variation with the variation of the 
load and of other elements of the circuit on 
which these harmonics seem to depend. 

Preliminary Tests.—In order to form an 
estimate in how far the experimental data ob- 
tained by the arrangement of Fig. 1b agreed 
with the theory, the following tests were 
applied: 

a. Study of the damping effect of the dielec- 
tric in the condenser. 

Let Z = self-induction of the resonator cir- 
cuit. 

Let R = resistance of the resonator circuit. 

Let P = amplitude of the difference of poten- 
tial in the condenser when the point of resonance 
has been reached. 

Let £ = amplitude of impressed electromotive 
force in the resonance circuit. 

Then according to theory 


pP-PLAR 
R 


Hence if the R is varied P will vary also, but in 
such a way that 
P R = constant. 


That is to say, if we vary the resistance of a 
resonant circuit, and tabulate the voltmeter 
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deflection for every particular resistance, and 
then plot a curve taking the resistances for 
abscisss and the voltmeter readings for ordi- 
nates, we should, acvording to theory, obtain an 
equilateral hyperbola. Curves II and III, Fig. 
3, were obtained that way; the frequency em- 
ployed was that of the10 m. P. alternator, that 
is, 180 periods per second. 


TABLE II. 
Voltmeter 
Voltmeter Reading Theoretical 
eset | with a Parat- Value ef 
Resistance with a ca fin Con- Voltmeter 
in Obms. Condenser. denser. eading. 
38 188 170 225.6 
48 155 148 178.9 
53 144 137 161.8 
58 14 128 147.8 
63 125 120 136 
68 118 118 126 
78 105 101 110 
88 94 91 97.4 
85 83 87.5 
108 78 76 79.4 
118 72.5 70 72.6 
128 67 65 65.5 
188 62 60 60 


The experimenta) data from which they were 
plotted are given in Table II. Curve II was 
plotted from voltmeter readings obtained with a 


mica condenser. Curve ILE represents the corre- 
sponding readings obtained with a paraffin con- 
denser and given in the third column of Table 


II. Curve I represents the theoretical curve 
which would have been obtained if the law of 
variation of the voltmeter readings with the 
resistance had been the same throughout as it 
was at low readings. On account of the damp. 
ing effect due to dielectric viscosity in the con- 
denser a deviation from the above mentioned 
hyperbolic relation was of course expected, but 
it was quite a pleasant surprise to find a perfect 
regularity of these deviations. These curves 
indicate a rapid increase in the dielectric damp- 
ing with the voltage, and also the superiority of 
mica to paraffin, especially at higher voltages. 
They also suggest that at low voltages and at 
frequencies over a hundred periods per second, 
this difference between the two substances is 
inappreciable. Similarly the damping effect of 
the magnetic viscosity of iron is small at low 
magnetizations, such, for instance, as would be 
produced by a telephonic current, and at fre- 
quencies which are well within the range of 


higher telephonic frequencies, say 750 periods. 


per second. It is well to point out here that 
electrical resonance offers a very convenient 
method for studying the viscosity of iron and of 
dielectrics. 

Similar curves and similar results were ob- 
tained with higher harmonics. This experimen- 
tal test shows, therefore, that the relative values 
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of the amplitudes of the harmonics to that of the 
fundamental frequencies are not seriously dis- 
torted by the dielectric damping of the conden- 
gers, especially when one operates with moderate 
voltages 88 was the case in the following experi- 
ments. 

(b). Second Test of the Resonator Indica- 
tions. —Thie test is represented graphically by 
diagram Fig. 4. Two transformers c and D had 
their secondaries connected in series. The pri- 
mary of the air-core transformer E formed a part 
of their circuit. The secondary of this trans- 
former was a part of the resonator F. The trans- 
former c, a Stanley 5K. w. (closed magnetic 
circuit) was fed by the 10 m. P. alternator men- 
tioned above (130 P. P. 8.), the transformer D, 
of induction coil type with a cylindrical core, of 
fine iron wire, was fed by 18. P. alternator with 
slotted armature (278 P. P. S.). Both alternators 
were run simultaneously at full excitation. First, 
the primary circuit of the large alternator was 
broken so that the current in the circuit c DE 
was due to the action of the small machine 
alone. The resonator detected s resonant rise 
of 240 volts at capacity .407 M. F., and another 
of 150 volts at capacity .044 m. F. These were 
evidently the fundamental and the first odd 
harmonic, Then thecircuit of the small machine 
was broken and that of the large machine closed 
so that the current in the resonator was due to 
the action of the large machine alone. The res- 
onator detected a resonant rise of 220 volts at 
capacity of 1.78 m. F. This corresponded to the 
fusdamental frequency (130 P. P. s.) of the large 
machines. Finally both circuits were closed, so 
that the current in the resonator was due to the 
simultaneous action of the two machines. The 
same resonant rises of potential were detected 
by the resonator and at the same capacities as 
before, in perfect agreement with theory. 

This experiment afforded another oppurtunity 
of testing the theory which underlies this reso- 
nance method of studying the wave curves of 
current and electromotive force. It is this: If 
two or more electromotive forces of different 
frequencies are impressed upon the resonator 
circuit and their resonant rises of potential are 
determined for a given resistance in this circuit, 
then. according to theory, the ratio of these rises 
should remain the same for all other resistances 
within the limits within which the periodicity of 
the circuit is practically independent of the 
ohmic resistance. Accordingly, the resistance 
of the resonator, F., Fig. 4, was varied gradually 
from 100 to 250 ohms, and the resonant rises of 
potential produced by the fundamental frequen- 
cies of the two machines (130 and 278 P. P. 8.) 
were carefully determined for each particular 
resistance. The ratio of these rises remained 
constant to within five per cent., but the devia- 
tions were now in one direction and now in the 
other, and they were undoubtedly due to the 
variation in the excitation, and the speed of the 
small machine, both of which depended on the 
potential of the electric mains of the college 
plant, which, of course, could not be kept very 
constant for so long aninterval of time as is nec- 
essary for this experiment, which was about 
fifteen minutes. 

Iı is interesting to observe here that three air- 
core transformers like £E, with three resonators 
liker, when placed in the circuit, € D E,and each 
resonator tuned to one of the frequencies of the 
Circuit, representan exact analogy of Helmholtz’s 
well-known arrangement of acoustical resona- 
tors which he employed in the analysis of vowel 
sounds, The variety of exceedingly instructive 
experiments which one can perform with such a 
BEEPS resonance circuit is very large and 
en na a It has long formed my favo- 
= ject lor an extended series of experiments 

ose results, however, are beyond the limits of 


bee of the inducing current. 


this paper. In all experiments of this kind the 
voltmeter, which is attached to each resonator, 
performs the same office as Kénig’s sensitive 
monometric flames in the well-known experi- 
ments on acoustical resonance, and it should 
be noted here that they are justas sensitive. In 
fact, in electrica! resonance experiments one is 
continually impressed with the striking resem- 
blance between resonance phenomena in elec- 
tricity onthe one hand and those in sound on the 
other. This resemblance is a trusty and sugges- 
tive guide. 

(c). Sympathetic Resonance.—Now, an acous- 
tical resonator tuned to a certain pitch will 
respond, feebly, to be sure, but distinctly, to a 
simple sound of a frequency which is an exact 
sub-multiple of its own frequency. A similar 
phenomenon might exist in electrical resonance, 
though ordinary alternating current theory does 
not lead us to expect anything of the kind. But 
some experimental results, which will be given 
below, led me to suspect that a sort of sympa- 
thetic resonance might exist, that is to say, a 
simple harmonic current might perhaps be capa- 
ble of producing by induction a resonant rise of 
potential in a resonator, which is tuned to a fre- 
quency which is an exact multiple of the fre- 
If that were 
sire case, then a resonant rise of potential in a 
resonator would nct necessarily mean that an 
upper harmonic in the indrcing current has been 
detected, and, therefore, the indications of an 
electric resonator might be misleading. To in- 
vestigate this point the air core trausformer E 
with the resonator F, Fig. 4, was connected to 
the secondary of the 5 K.w. transformer and the 
currentgradually increased by varying gradually 
an electrolyte resistance. The feeding machine 
was the above-mentioned 10 m. Pp. alternator, 
with smooth core armature. Here I must dis- 
turb somewhat the logical sequence of this paver 
by stating that the secondary current, produced 
by this machine and transformer, when flowing 
through a non-self-inductive resistancein the ex- 
ternal circuit or through a coil of small self- 
inductance possessing no iron core, showed under 
ordinary tests no distortion worth mentioning. 
But when the secondary current was increased, 
and with it the electromotive force induced in 
the resonator, the harmonics began to appear 
more and more distinctly. When the secondary 
carrent was 11.5 amperes and the electromotive 
force induced in the resonator was 133 volts the 
resonant rise of potential was as follows: 

For the harmonic of— 


Three times the frequercy of the fundamental the 
potential rose from 183 to 155 volts. 
Five times the frequency of the fundamental the poten- 


tial rose from 138 to 139 volts. 
Seven times the trequency of the fundamental the 


potential rose faintly. 
Nine times the seg a of the fundamental the poten- 


tial rose not perceptibly. 

The resonant rise with the fundamental fre- 
quency would have been with the initial potential 
of 183 volts several thousand volts, so that the 
resonant rises oLtained for the upper harmonics 
were extremely small in comparison. The con- 
clusion is, therefore, that if such a thing as sym- 
pathetic resonance really exists, it is so feeble at 
small voltages in the resonator as to escape de- 
tection. It could, therefore, in no way modify 
the results recorded in this paper, since these 
were dbtaired almost invariably with resonant 
rises of potential which started from very small 
initial voltage. 

These preliminary experimental tests demon- 
strate clearly that a resonator of the type given 
in Fig. 1b is quite capable of detecting all the 
frequencies that may exist in an alternating cur- 
rent wave, that its indications are in good 
agreement with the theory as far as the funda- 
mental frequency is concerned, and that it gives 
us a fairly approximate idea of the relative 


strength of the harmonics. Additional evidences 
proving the correctness of its indications will be 
found among the results of the following exper- 


iments, 
(To be continued.) 


THE DEVELOPMENT OF THE ELECTRIC 
TELEGRAPH.—ITT. 


BY STEPHEN VAIL. 


Mr. Geo. H. Stockbridge, the well-known elec- 
trician, has thus written : ‘‘ Alfred Vail was, by 
training and endowment, an inventor. His 
father, Judge Stephen Vail, was the proprietor 
of the Speedwell Iron Works at Morristown, 
New Jersey, and young Alfred, thirty years of 
age at the date alluded to (September, 1837,) had 
spent a great deal of time as a boy in his father’s 
works, indulging his inherited taste for mechan- 
ical pursuits. Simultaneously with his work 
there, he had been an ardent student of scientific 
matters, and had become thoroughly grounded 
in the basic principles of natural philosophy. 
So that later when, as a student at the University 
of the City of New York, he went to call on 
Prof. Morse, on that memorable second of Sep- 
tember, he was prepared, not only to grasp the 
magnitude of the conception, but to understand 
perfectly the operation of the apparatus and 
the problems still awaiting solution. There 
were still doubts to be resolved, but in the end 
he decided to ‘embark in the enterprise,’ and 
‘sink or swim with it.’ The enthusiasm of his 


ALFRED VAIL. 


son soon won over Judge Vail, and on September 
23, 1837, an agreement was entered into between 
Prof. Morse and Alfred Vail, by the terms of 
which Mr. Vail agreed ‘to devote his personal 
services and skill in constructing and bringing 
to perfection, as also in improving, the mechan- 
ical parts of said invertion, without 
charge for such personal services to the other 
proprietors, and for their common benefit,’ and 
it was also stipulated that ‘ he should construct 
at his own expense and exhibit before a Commit- 
tee of Congress one of the telegraphs of the 
plan and invention of Morse, and that he should 
assume the expense of exhibiting the apparatus 
and of procuring patents in the United States.’ 
Provision was made for securing to him an in- 
terest in any foreign patents which he might 
furnish the means to obtain. For these consider- 
ations Mr. Vail was to receive a one-fourth in- 
terest in the invention in the United States. 

“ When Vail had once committed himself to 
the new work, his devotion to it assumed the 
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character of a passion. The shoot planted by 
Morse had sprung up in the young man’s mind 
as an independent growth, equal in strength and 
vigor tothe original tree. If the conception 
could have had its birth with him, he could not 
have taken more interest in its development. 
The elation and depression which alternated in 
his mind from time to time were intensely per- 
sonal. It is doubtful if the history of these 
months, whilst Vail and young Baxter,a confiden- 
tial assistant, were at work in their locked room 
at the Speedwell Works, can be adequately 
explained except upon the hypothesis that the 
successes and failures were Vail’s and not Morse’s. 
The gradually changing relations of the two 
men, Vail’s undefined feeling, which finally 
grew into expression, that Morse had not given 
him due public credit for his services, tell a 
story of natural jealousy on Moree’s part and of 
an outraged sense of justice on Vail’s part 
which, not having received its proper comedy 
denouement, in a generous acknowledgment 
from Morse, has lately risen to do poetic justice 
of the retributive sort by exposing Morse’s 


misdemeanor.” 
As will be inferred from the foregoing, Morse 


and Vail had transferred the scene of their ex- 
periments and development of the invention 
from New York to the Speedwell Iron Works, 
and on the 6th of October, Morse filed in the 
United States Patent Office’ a ‘‘ caveat,” signed 
October 3, stating in the petition (dated five 
days earlier) ‘‘that the machinery for full prac- 
tical display is not yet completed, and he there- 
fore prays protection of his right until he shall 
have matured the machinery.” The specifica- 
tion declares: ‘‘I have invented a new method 
of transmitting and recording intelligence, by 
means of electro-magnetism. . For the 
purpose sforesaid, I have invented the following 
apparatus, uamely : First, a system of signs by 
which numbers, and consequently words and 
sentences, are signified ; second, a set of type 
adapted to regulate and communicate the signs, 
with cases for convenient keeping of the type, 
and rules in which to set up the type; third, an 
apparatus called a port rule for regulating the 
movement of the type rules, which rules by 
means of the type in their turn regulate the 
times and intervals of the passage of electricity ; 
fourth, a register which records the signs per- 
manently; fifth, a dictionary or vocabulary of 
words numbered and adapted to this system of 
telegraph ; sixth, modes of laying the conductors 
to preserve them from injury.” The several 
parts are then more particularly described. 
‘* The signs are the representatives of numerals.” 
The register comprises an electro magnet actu- 
ating. by its armature, a lever or penduium, car- 
rying a pencil or fountain pen, or small printing 
wheel, for marking on a strip or sheet of paper, 
as already described. The modes of laying the 
conductors are by insulating the wires with silk 
orcotton wrapping, and coating with caoutchouc 
or Other non-conductor, and also by enclosing 
them in iron, lead or wooden tubes. The docu- 
ment concludes: ** What I claim as wy inven- 
tion, and desire to secure -by letters patent, and 
to protect for one year by a caveat, is a method of 
recordipg permanently electrical signs which, 
by means of metallic wires or other good con- 
ductors of electricity, convey intelligence be- 
tween two or more places.” 

Of the above described apparatus, the two 
most important features were those numbered 
the first and the fourth— the system of signs and 
the recording device; and though neither of 
these presented much originality, the method of 
the former being that long-established for naval 
signals, and the clock-moved fillet of the latter 
being essentially the arrangement long employed 
for self-registeriug instruments generally, yet 


the combination of these parts with the others 
undoubtedly possessed great practical merit and 
none the less that the several elements were 
evidently worked out independently by the in- 
ventor. Itis nota little remarkable, however, 
that of the specified six parts of the earliest in- 
vention of Morse, not one enters into the 8o- 
called ‘* Moree telegraph” of to-day ! 

Having finished his laborious task of number- 
ing a dictionary, Morse wrote on October 24, 
1837, to Mr. Vail: “The dictionary is at last 
done. You cannot conceive how much labor 
there has been in it, but it is accomplished; and 
we can now talk or write anything by numbers.” 

On the 29th of September, Morse went to 
Speedwell for a few days, partly to observe the 


progress of the new machinery, and partly with 
the intention of painting the portraits of Judge 
Vail and bis wife, in fulfilment of a commission 
which had been given him as a delicate and 
considerate manner of relieving his pressing 
pecuniary necessities. Meanwhile, Alfred Vail 
and his young assistant, William Baxter, were 
engaged night and day in pushing forward the 
construction of the new machinery. 

After his return to New York, Morse, on the 
13th of November, 1837, wroteagainto Mr. Vail, 
saying: “I arrived in time to see the experi- 
ment Prof. Gale was making with the entire ten 
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first time, a system of alphabetic symbols for 
the telegraph. It should not be forgotten that 
the vertical recording lever of the original Morse 
apparatus was so arranged thatit must neces- 
sarily make a continuous line, either straight or 
zigzag. It was never devised for an ‘‘alpha- 
bet,” and was incapable of an intermittent dot 
and dash marking. The new instrument com- 
pleted by Mr. Vail, and first operated on the 
6th of January, 1838, was differently organized, 
the recording-lever being for the first time 
arranged horizontally, and bavipg an up and 
down movement, with an upright magnet under 
one end and the moving fillet of paper above 
the other. 

It appears from various concurring testimonies 
that the new recording instrument constructed 
for Prof. Morse by Mr. Vail (in accordance with 
the terms of the agreement of partnership ex- 
isting between them), during October, Novem- 
ber and December, 1837, was entirely of his 
own design without any suggestions from Morse, 
and that its arrangement for discontinuous mark- 
ing was specially contrived by its maker for an 
alphabet erclusively devised by himself, which 
he abstained from publicly claiming owing to 
a delicate sense of obligation incurred by his 
contract with Morse to render him every assist- 
ance in perfecting the mechanical arrange- 
ment of the telegraph. 

That Morse had no conception on the 3d of 
October, 1837, of the form of instrament eontem- 
plated by Mr. Vail is clearly shown by his anto 
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miles, and you will be gratified and agreeably 
surprised when I inform you that the result now 
is that, with a little add‘tion of wire to the coils 
of the small magnet which I bad all along used, 
the power was as great, apparently, through ten 
as through three miles. This result has sur- 
prised us all (yet there is no mistake), and, I 
conceive, settles the whole matter.” 

The construction of a more complete appar- 
atus was carried on at the Speedwell Works by 
Mr. Vail, and npon the completion of the new 
receiving and recording instruments an experi- 
mental exhibition over three miles of wrapped 
copper wire, extending around the walls of a 
large room in one of the factory buildings, was 
made before Judge Vail on the 6th of January, 
1838, he dictating the sentence, ‘‘A patient waiter 
is no loser,” as the first message to be sent 
over the wire. On the 1lith of the same month, 
an exhibition for the public was given and the 
account in a Morristown journal thus alludes to 
it: * . . . . The words were put up into 
numbers through the dictionary ; the numbers 
were set up in the telegraph type in about the 
same time ordinarily occupied in setting up the 
same in a printing office; they were then all 
passed complete by the port rule”; and being 
automatically recorded at the extreme end of 
the wire, ‘‘ the marks or numbers were easily 
legible, and by means of the dictionary were 
resolved again into words.” 

Shortly after this Mr. Vail devised, for the 


graphic ‘‘ caveat” of that date, and his letter of 
October 24 to Mr. Vail, announcing the comple- 
tion of the numbered dictionary (in which he 
wrote, ‘‘ We can now talk or write anything by 
numbers ”,) is equally conclusive evidence that 
at this later date he was still unconscious of any 
alphabetic improvement. 
(To be continued.) 


Prof. Crehore’s Marriage. 


The wedding of Miss Sara H. Buck and Prof. 
Albert Cushing Crehore took place on the even- 
ing of the 10th inst., in the 18th Street Methodist 
Church, Brooklyn. The ceremony was followed 
by a reception at the house of the bride’s parents, 
215 Seventeenth street. Miss Mary Louise 
Crehore, sister of the groom, was maid of bonor 
and Prof. Frederick Bedell was best man. 

Prof. Crebore has lately retired from the Cor- 
nell faculty, having been appointed assistant 
prcfessor of physics at Dartmouth College. The 
coun will make their future home at Han- 
over, 


Personal. 


Mr. L. W. Collins, who is well known as a suc- 
cessful advertising man through his connection 
with ELECTRICITY and the Electrical Engineer, 
has joined hands with Mr. C. E. Lee, under the 
firm name of Lee & Collins. They will handle a 
choice line of specialties in Chicago, with offices 
at No. 65 Lees Building. 
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Some Extraordinary Discoveries in Electro- 
Therapeutics. 

We have received the following report of Dr. 
E. H. Woolsey’s paper read before the section 
of Physiology of the American Medical Associa- 
tion at their meeting at Oakland, California, 
June 6, which if true, and it bears every evidence 
of truth. is the most interesting paper yet pro- 
duced in Electro-Therapeutics. Too often papers 
of this kind are composed of mere platitudes, 
devoid of—we were going to say—sense, but at 
any rate so involved in the terms of charlatanry 
with which the science is still so loaded down 
as to be of little value to any one. In general 
electro-therapeutical papers are not electrical at 
all, or at least are not couched in terms under- 
standable by electricians, and the very use of 
the terms, if they mean anything at all, means a 
conflict or confusion of ideas, or an adherence 
to opinions long since exploded by scientific 
men. This is the reason why electro-therapeu- 
tics, even when discoursed on by reputable prac- 
titioners, is regarded with suspicion, that if the 
terms involved are used according to the code, 
they show the user either to be ignorant of his 
science or else a charlatan. We have always 
believed that good would come from this appli- 
cation of electricity, but the science can never 
prosper until it throws off the toggery of char- 
latanry and takeson the nomenclature of science. 
Here is the report divested of verbiage, which 
shows some of the remarkable results attainable 
by the true scientist in the use of electricity as a 
remedial or palliating agent. If these results 
are true, as we said before, they are not only 
remarkable in themselves but promise remarka- 
ble things for the future. 

Dr. Woolsey’s paper was too technical to be of 
interest to the public, for only the most advanced 
scientists could follow its details intelligently. 
He presented elaborate tables, upon which a 
summary of experimental work upon domestic 
rabbits, covering a period of six months, was 
recorded, 

He explained that some of the rabbits had 
received mild electrical treatment, and others 
treatment of varying strength ; that some had 
only received a single treatment in order to 
observe after death the effects of such treatment 
upon the organism, while many were treated a 
week or more, and in these, at the post-mortem 
examination, was observed the influence of elec- 
tricity upon the various organs. 

Among the many interesting discoveries made 
were the following: That when the electric cur- 
Tent was used in a certain direction for a number 
of days congestion of the lungs was invari- 
ably present, and that fully developed pneumo- 
nia was in many cases pronounced. Such re- 
sults were shown to have occurred even with the 
use of mild currents. On the other hand it was 
shown that in a different direction of current, 
especially where mild currents were used, & 
bloodless condition of the lungs was produced. 
These experiments convey the idea that electri- 
city may come to be useful in the treatment of 
lung diseases, but it is also suggestive that elec- 
tricity is a dangeronsremedy in unskilled hands. 

It was also shown that electricity had in 
some cases caused congestion of the brain and 
spinal cord when the current was used in & cer- 
tain direction, and that opposite conditions were 
produced when the electric current was used in 
an opposite direction, The suggestion was most 
apparent here that these discoveries will lead to 
the successful treatment cf brain and nervous 
diseases, and this suggestion was strengthened 
by the report of microscopical examinations made 
by Dr. Charles M. Fisher, and also the report on 
the examination of the eyes of rabbits experi- 
mented on by Dr. E. F. Card, which reports 
were embodied in Dr. Woolsey’s paper. 
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It was also shown that the kidneys, liver, 
bladder and sexual organs had been congested 
by certain electrical currents, and by opposite 
currents opposite conditions had been pro- 
duced. 

Dr. Woolsey avoided expressing opinions, 
but confined himself to the presentation of the 
facts observed during the course of his experi- 
mental work, though the conclusion from the 
facts presented is clear that he is laying the 
foundation of a system of electrical treatment, 
so that in future physicians will be able to con- 
trol diseases of the several organs of the body. 
But at every step of the proceedings the infer- 
ence was also clear that electricity is the most 
dangerous remedy and that even mild currents 
are capable of producing disease in various parts 
of the body unless used with the most consum- 
mate skill, Any man who was present at Dr. 
Woolsey’s lecture who would permit himself to 
be treated by electricity by a quack isa fool. 

It was shown by elaborate charts that the 
invariable immediate effect of electricity in all 
cases and with every current used was to lower 
the temperature, but that under some circum- 
stances a reaction followed, with the temperature 
higher than normal. The suggestion under this 
head was that it is possible to control fever by 
electricity. 

One of the most important points brought 
out was that under certain uses of electricity the 
pains at childbirth may be mitigated and that 
delivery may be hastened without injury to 
mother or child. He showed in his table of 
observations that where a certain current was 
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After reading the paper Dr. Woolsey illus- 
trated it with a couple of rabbits, the effect of 
electrical currents of different strength, ete., and 
the effect of current directicn upon the animals. 
He oxplained that electricity should never be 
used without a rheostat, to control] the current 
exactly as required, and that the only reliable 
measure of the strength of current thus far in- 
vented was the Weston milliamperemeter. He 
exhibited the working of these instruments, 
which were connected with a portable galvanic 
battery. 

He insisted that the portable batteries did not 
give a sufficiently steady current for reliable use 
in practice and that the current from stationary 
batteries was the only one that could be safely 
used. 

This point was well illustrated by tapping the 
armature of the battery used at thesection where 
such tapping or even jarring of the battery 
itself, while the rabbits were receiving the elec- 
trical current, caused them to receive a shock, 
a point that such shocks are unavoidable with 
portable batteries. 

The illustration with the rabbits attracted a 
great deal of interest and led to most compli- 
mentary remarks on Dr. Woolsey’s zeal by the 
president of the section and others present. 
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An interesting Old Book. 

There has recently come into the writer’s pos- 
session an old work on Electricity bearing the — 
following on its title page : 

“ An Essay on Electricity explaining the 


Theory and Practice of that useful Science ; and 
A Mes Ae data Aj 


ee 


o THERAPEUTIC PURPOSES, 1787. 
the Mode of Applying it to Medi 
With an Essay on Magnetism. T 
Corrected and considerably enlarged. 
George Adam 
to His Majesty. 
marsh, for the Aut 
Tycho Brahe’s Hea 
1787.” 

The yellow pages o 
scarcely in keeping W1 


cal Purposes. 
hird Edition. 
By 
s. Mathematica] Instrument Maker 
London : Printed by R. Hind- 
hor, and sold by him at 
d, No. 60 Fleet street. 
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apparatus which but for their equally yellow 
stains might readily be mistaken for apparatus of 
the present day. There is one cut in particular, 
the frontispiece, reproduced herewith, illustra- 
ting the application of the static charge to thera- 
peutical purposes, which might find appropriate 
place in therapeutical treatises of the present 
day. The apparatus is not of the exact form of 
that used to-day, but of a type well known fifteen 
or twenty years ago. while the costumes of the 
little girl and the mother, and the method of 
treatment employed are certainly modern in 
every respect. 

Glancing through the book our attention is 
first attracted to the following paragraph in the 
preface: 


‘ The science of electricity is now generally 
acknowledged to be useful and important ; and 
there is great reason to think that at a future 
period it will be looked up to as the source from 
whence the principles and properties of 
natural philosophy must be derived. Its utility 
to man will not be inferior to its dignity as a 
science.” 

How well this prophecy has been fulfilled, the 
accomplishments of the present day attest. The 
tendency of modern thought and research is 
certainly toward the belief that electricity is the 
underlying principle or agency of most if not all 
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observed physical phenomena. Such views were 
not held 100 years ago, for there were no observed 
facts upon which to base such a theory, and for 
this reason this paragraph seems especially pro- 
phetic when viewed in the light of the present 
day. 

Another paragraph from the preface is worthy 
of quotation in that it shows the philosophical 
mind of the author. It is: ‘‘ Our view of things 
is 80 circumscribed, and the mysteries of nature 
so profound, that itis not easy for us to deter- 
mine whether the received theory is founded on 
the basis of truth and conformable to nature, or 
whether we shall be considered by future phi- 
losophers as mere children, amused and satistied 
with imperfect opinions and ill-digested theo- 
ries.” 

Chapter I is introduced in this way:'' It must 
appear surprising to every searcher after truth 
that electricity, which is now allowed to be one of 
the principal agents in producing the phenomena 
of nature, should have remained so long in 
obscurity, fur, comparatively speaking, its exist- 
ence was not known to the ancients. They were 
not, indeed, altogether ignorant of the peculiar 
properties of those bodies that we now term elec- 
trics per sc; nevertheless their knowledge was 
circumscribed, being confined to the observation 
only of those phenomena which nature presented 
to their senses in the ordinary course of her 
operations; hence near two thousand years 
elapsed before any addition was made to the 
little which was known to Theophrastus, and this 
branch of natural history remained uneultivated 
till the happy period arrived when the philoso- 
pher was emancipated from the chains of hypo- 
thetic reasoning and the uncertainties of vague 
conjecture.” 

A little further along wecome to an expression 
that has a familiar ring, viz., “As electricity is 
in its infancy when considered as a science, its 


definitions and axioms cannot be stated with 
geometric accuracy.” 

The author then proceeds to elucidate the 
science of electricity on the thecries then held, 
which he briefly mentions in the text. The 
text is still further explained by a surprisingly 
complete series of experiments in static electri- 
city, much of the apparatus for which is illustra- 
ted in very well executed engravings. 

On page 66 is the following, which may have 
some contemporaneous interest : ‘‘ The follow- 
ing very curious observations and experiments 
were made by Mr. Symmer. He had been accus- 
tomed to wear two pair of silk stockings, a black 
and a white ; when these were pulled off together 
no signs of electricity appeared, but on pulling 
oft the black ones from the white, he heard a 
snapping or cracking noise, and in the dark per- 
ceived sparks between them. When the 
stockings were separated and held at a distance 
from each other, both of them appeared highly 
excited ; the white positively, the black nega- 
tively. While they were kept at a distance from 
each other, both of them appeared inflated to 
such a degree that they exhibited the entire 
shape of the leg. As they approach the 
inflation gradually subsides,and their attraction 
of foreign objects diminishes, but their attrac- 
tion of one another increases, When 
the stockings were suffered to meet, they stuck 
together with considerable force; at first Mr. 
Symmer found they required from one to twelve 
ounces to separate them; another time they 
raised seventeen ounces. When the 
two rough surfaces were together, they raised 
fifteen pounds, one penny weight and a half.” 

The most interesting thing about this is the 
possible clue it affords toa more modern phe- 
nomenon. In studying the derivation of proper 
names we find that it was formerly customary 
for the second generation to add the word “son” 
to that of his patronymic. Thus Smith’s son and 
his family became known as Smithson. By 
analogy Mr. Symmer’s descendauts may have 
become known by the name Symmerson, and 
thus have finally become corrupted into ** Simp- 
son.” Assuming such to have been the case, we 
may also assume that the story of Mr. Symmer's 
trouble with his stockings was handed down as 
a tradition in his family until it had a reaction- 
ary effect upon his posterity which culminated 
in his descendant, Jerry Simpson, who, if current 
reports are to be believed, has no trouble what- 
ever with his “ soz.” 

Mr. Adams cites a curious hypothesis to ex- 
plain magnetism which he credits to Euler ( Let- 
tres à une Princesse d'Allemagne) which is suf- 
ficiently interesting to warrant reproduction. 
He says: 

tMr. Euler supposes that the two principal 
causes which conenr in producing the wonderful 
properties of a magnet are, first, a particular 
structure of the internal forces of the magnets 
and of magnetic bodies; and secondly, an 
external agent or fluid, which acts upon and 
passes through these pores. This fluid he sup- 
poses to be the solar atmosphere, or that subtile 
matter called ether which fills our system. 

“ Indeed, most writers on this subject agree in 
supposing that there are corpuscles of a peculiar 
form and energy which continually circulate 
around and through a magnet; aud that a vor- 
tex of the same kind circulates around and 
through the earth. 

“ A maguet, besides the pores which has in it 
common with other bodies, has also other pores 
considerably smaller, destined only for the pas- 
sage of the magnetic fluid. These pores are so 
disposed as to communicate one with the other, 
forming tubes or channels by whicb the mag- 
netic fluid passes from one end to tne other. The 
pores are so formed that this fluid can only pass 


through them in one direction, but cannot re- 
turn back the same way; similar to the veins and 
lymphatic vessels of the animal body, which are 
furnished with valves for this purpose. So that 
the pores of the magnet may be conceived to be 
formed into several narrow contiguous tubes, 
parallel to each other, as at A B, Fig. 99, through 
which the finer parts of the ether passes freely 
from A to B, but cannot return back on account 
of the resistance it meets with at a, a,b, b, nor 
overcome the resistance of the grosser ether, 
which occasions and continues the motion. For 
supposing the pole A of a magnet filled with 
several mouths or open ends of similar tubes, 
the magnetic fluid, pressed by the grosser parts 
of the ether, will pass towards B with an incon- 
ceivable rapidity, which is proportionable to the 
elasticity of the ether itself, this matter which, 
till it arrives at B, is separated by the tubes 
from the more gross parts, then meets with it 
again, and has its velocity retarded, and its di- 
rection changed ; the stream, reflected by the 
ether, with which it cannot immediately mix, is 
bent on both sides towards C and D, and de- 
scribes, but with less velocity, the curves D E 
and C F, and approaching by the curvesad and c, 
falls in with the saftuent 72 m, and again enters 
the magnet, and thus forms that remarkable at- 
mosphere which is visible in the arrangement of 
filings on a piece of paper that is placed over a 
magnet.” 

Further along, many curious properties of tbe 
magnet are rehearsed and described, but refer- 
ence to these must be deferred to another time. 
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AMERICAN STREET RAILWAY INVESTMENTS, A 
SUPPLEMENT TO THE STREET RAILWAY JOUR- 
NAL, Published annually for the use of 
Bankers, Brokers, Capitalists, Investors and 
Street Railway Compsnies. 216 pp., includ- 
ing 24 maps. Cloth. Price $5. ‘* The Street 
Railway” Publishing Company, 26 Cortlandt 
street, New York. 


This undertaking of our contemporary is a 
laudable one, and should be cordially received 
by the public. The wild-cat financiering, which 
has been too much a feature of the electric rail- 
way business, would not have been possible if 
the railway men themselves, and those who 
have been buying their securities, could have 
been brought into closer touch, and known 
better how to get at each other. The financing 
companies which have grown fat by assessing 
both the public and the street railway men, 
would not have been able to get a foothold. We 
shall present a further review of this work, 
showing by tabulation some remarkable facts 
not made plain enough as arranged in the work 
itself. 


Evectric Ligntr INsTALLATIONS. Von. I. Ac- 
cUMULATORS. By Sır Davip SaLomons, 
Barr., M. A. 8vo. 159 pp. Illustrated. 


Seventh Edition. Price $1.50. London : 
Whittaker & Company; New York: D. Van- 
Nostrand Company. 


As indicated above, this is the seventh edition 
of this well known work, which has been necessi- 
tated by the early exhaustion of the sixth 
edition Opportunity has been taken on this 
occasion to thoroughly revise and greatly enlarge 
the work. To snch an extent has this enlarge- 
ment gone that the author has deemed it wise to 
divide it up into three volumes, the first of 
which, on Accumulators, is the one under re- 
view. Tn criticising this book we have nothing 
by which to compare it, as, strange to say, it is 
the only book that has been published on the 
subject. This speaks exceedingly well for the 
book, however, for the author covered the sub- 
ject so fully and satisfactorily in his first edition, 
and has kept it so fully up to date by his succes- 
sive editions, that others have found no opening 
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for their talents in the same line. It is sufficient, 
therefore, to say that the seventh edition fully 
maintains the high standard of its predecessors, 
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. By Sır Davip SaLomons, BART., 
MA aes. 312 pp. Illustrated. Seventh 
Edition. Price $2.25. London: Whittaker 
& Co.; New York: D. Van Nostrand Com- 


ny. 
ae title implies, this, the second volume, is 
devoted entirely to the description of Apparatus, 
the special applications of the same being, ex- 
cept in a few instances, relegated to the third 
volume. To assist the descriptive matter, pro- 
fuse use Fas been made of illustrations, which 
number no less than 294, We know of no work 
that goes so fully into this subject as this. The 
high commendation we are pleased to give Vol. 
I isextended also to this. As indicating the scope 
of the work, Chap. I is devoted to Engines; 
Chap. II to Dynamos and Motors ; Chap. III to 
Instruments (measuring); Chap. IV to uover- 
nors; Chap. V to Switches and Switchboards ; 
Chap. VI to Fuses, Cut-Outs, Connectors and 
Minor Apparatus; Chap. VIL to Arc Lamps; 
Chap. VIII to Practical Applications. 


ELECTRIC LIGHT 


Canadian Notes. 


Hamilton has started to run Sunday street cars 
again, the service being from 10 a. m. to 1 p. m., 
and from 2 p. m. to 10 p. m. 

S., A. Lazier & Sons have agreed to build an 
electric railway in Belleville, and to bave the 
Front street line completed by August, 1895, in 
default of which they forfeit their franchise and 
$1,000. The company are given five years to 
complete lines in other portions of the city if they 
deem it advisable, as it was pointed ont that they 
should not be bound to build residential lines if 
the Front street road did not pay. 

Secretary McGowan of the Fire and Light 
committee, Toronto, has prepared estimates of 
the probable cost of the city putting np an elec- 
tric light plant and rnnning it themselves. His 
estimates are considerably higher than those of 
the city engimeer, who recently took an extensive 
trip through the United States for the purpose of 
gathering information and data in regard to this 
very important subject which is now agitating 
the minds of Toronto’s citizens. 

The extension of the North American Tele- 
phone and Telegraph line between Kingston and 
Smith's Falls has just been completed. 

The Toronto and Mimico Electric Railway Co. 
have applied for permission to operate their 
road over the new iron bridge which crosses the 


Etobicoke river, it being the intention of the 
Company to extend the line to Oakville, and 
Probably to Hamilton. 


The Toronto Street Railway Company have 
finally adopted a guard for trolley cars which 
will be pnt into use on all the cars at once. It 


18 a net with iron framework, padded with india- 
rabber and is very simple in its character. It 
has been in use on the Buffalo Street Railway for 
some time past with most satisfactory results. 
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General News. 


Pamana ana 


What is Going on in the Electrical World. 


Philadelphia. —The trolley has taken the 


pane of horses on the Fourth and Eighth street 


Onalaska, Wis.—The completion of the Ona- 
aska and La Crosse electric line was enthusias- 
tically celebrated here on the 4th inst. 


Arcadia, Wis.—The city council has decided 
o have the streets lighted by electricity. Hith- 
they Kerosene lamps have been used for this ser- 


Cohoes, N, Y.—It seems likely now that the 
Projected electric railroad will be built immedi- 


ately, as about half of the stock has been sub- 
scribed for. 


Port Jervis, N. Y.—The proposed electric 
road from Port Jervis to Stroudsburg is to be 
built at once by the Delaware Valley Electric 
Railway Company. 


Warren, O.—The Mineral Ridge and Niles 
Electric Railroad and appurtenances, which are 
to be sold at sheriffs sale August 11, have been 
appraised at $41,700. 


Uhrichsville, Ohio.—It is reported that work 
will begin on the electric railroad between Uh- 
richsville and New Philadelphia by the 1st of Au- 
gust. Theline will be about 9} miles long. 


Middletown. Conn.—L. C. Whitney. super- 
intendent of the New Britain Electric Light 
Company, has been appointed receiver of the 
Norwalk and South Norwalk Electric Light 
Company. 


Dixon, I11.--A franchise has been granted to 
the Rock River Railway Electric Company for 
the laying and operation of an electric street 
ear line through this city to connect with the 
Rock River line. 


Pittsburg, Pa.—The directors of the Home- 
stead Street Railway have awarded the contract 
for building and equipping the lineto the 
Electrical Construction and Engineering Com- 
pany of New York. 


Albert Lea, Minn.—The electric light and 
power house here of which C. G. Edwards was 
manager and principal owner was recently 
burned down, totally destroying the dynamos. 
The loss is put at $8,000. 


Hollidaysburg, Pa.—The Robinson Machine 
Company, the leading industry at Bellwood, 
this county, manufacturers of electric machinery, 
have failed. Ira Wetzel and Charles Robinson 
have been appointed as the assignees. 


Terre Haute, Ind.—The projected line of 
electric railway between Terre Haute and Bra- 
zil remains still a project, though efforts to 
organize a company and secure the necessary 
capital are meeting with some success. 


Rome, Ga.—The Rome electric street rail- 
road has been sold at sheriff's sale and bid in by 
Johu J. Seay for $31,740. Capt. Seay will prob- 
ably take charge as president. The road will 
now be improved and the line extended. 


Akron, Ohio.—A company of Akron and 
Massillon capitalists is said to be forming for the 
purpose of building an electric railway to con- 
nect the two cities by way of Turkeyfoot Lake, 
which is to be made an attractive resort. 


Manchester, Conn.—As an ontcome of the 
annual meeting of the Waring Electric Company 
last week, it was decided to place the company in 
the hands of a receiver. Judge Prentice appoint- 
ed C. T. Welles of the City Bank of Hartford. 


Austin, Tex.—The dam on the Colorado 
River, about three miles above thiscity, which is 
to furnish 100,000 H. P. for electrical transmission 
to this city, is completed. Bonds for $1,500,000 
have been issued to construct the dam and plant. 


Brooklyn, N. Y.—Mr. Edison 18 erecting 
three ‘‘portable power houses” near the Con- 
course at Coney Island for the purpose, it is 
said, of experimenting with the swells of the sea 
as a source of power for the operation of dyua- 
mos, etc. 


Quebec, Can.—The Montmorenci Electric 
Power Company expect to be able in abouta 
month to supply electric motive power in this 
city. The necessary machinery for producing it 
is about to be installed in the company’s build- 
ings at the Montmorenci Falls. 


Baltimore, Md.—Governor Brown, president 
of the Traction Company. is interested in a 
scheme for building an electric railway from this 
city to Gettysburg, by way of Westminster and 
Littlestown. It will run along the pike, and it is 
expected that high speed can be maintained over 
it. 

Williamsport, Pa.—The Vallemont Electric 
Railway is to be extended to Sulphur Spring, 
where a handsome park will be laid ont anda 
big pavilion built for music and dancing ; 
another attraction will be the extension of the 
road to the top of the mountain with a switch- 
back road down the north side. 


Fort Dodge, Iowa.—The city council has 
granted a twenty-five year exclusive contract to 
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S. T. Meservey, a local capitalist, for an electric 
street railway and lighting plant. The Thom- 
son-Houston Company now has a franchise for 
lighting which expires in 1896, and this means 
that they will be shut out. 


Scranton,N. J.—The Scranton Electric Con- 
struction Company willapply to the Governor for 
a charter. The object of the company is to manu- 
facture and furnish electric plants of all kinds. 
Among those whoare interested in the. company 
are E. P. Sturgis. F. E. Platt, O. S. Johnson. 
W. T. Smith, F. J. Platt and Joseph C. Platt. 


Cincinnati.—A new motor for nse on electric 
cars, the invention of John A. Smith of the Mt. 
Auburn electric road, has been affixed to a car 
on that road and tested. A speed of forty miles 
was recorded, and the operation of the machine 
surprised the officials of the road and a number 
of oe representatives who were presert at the 
test. 


Hartford, Conn.—At a recent meeting of the 
directors of the Hartford, Manchester and Rock- 
ville Tramway Company, the building of the line 
as far as Manchester and the extending of it as 
far as Rockville were discussed and the directors 
voted to build it the entire length and to have it 
completed and cars running before the year is 
out. 


Reading, Pa.—Two companies are now bid- 
ding for the privilege of building an electric 
road from this city over the Berks and Dauphin 
turnpike to Womelsdorf, ten miles west of Read- 
ing. They are the Birdsboro Street Railway 
Company, and the Reading and Womelsdorf 
Railroad Company, which is a branch of the 
Traction Company. 


Greenbush, N. Y.—Justice Fursman has ap- 
pointed James H. Pratt temporary receiver of 
the Electric Manufacturing and Gas Engine 
Company, of Greenbush. The corporation was 
formed March 25, 1891, and for two years has 
been unable to meet the expenses of conducting 
the business or to meet its liabilities. The total 
indebtedness of the corporation is fixed at $47,- 
394. 42. 


Chicago.—The Central Rapid Transit Com- 
pany has applied fora franchise for an electric 
railway in outlying portions of this city. The 
company intend to propel their cars by storage 
batteries. The directors are W. W. Lowe, of 
Omaha; A. G. Goodman, H.C Cornell, E. K. 
Grant. W. G. McLaughlin, P. D. Farnsworth, 
Z. C. Spencer, J. W. Lasure and John E. Fitz- 
patrick, Chicago. 


Osage, Iowa.—Since the burning of the 
electric light building the company has refused 
to rebuild and resume business unless more 
patronage was given it, and at a special meeting of 
the city council it was decided to put in the 
streets twelve additional arc lights. The busi- 
ness men have also given promise of additional 
suport aud the company will rebuild immedi- 
ately. 


New York.—The net earnings of the Edison 
Electric Illuminating Company of New York for 
June were $52.504, an increase of $18.306, and 
for the six months ended June 30, 1894, $375,- 
644, an increaseof $93.341.—The statement of the 
Brooklyn Edison Electric Illuminating Com- 
pany for June shows net earnings of $6,182, a 
decrease of $928; earnings from other sources 
$5,604, an increase of $4,417, and amount appli- 
cable to dividends $9,687, an increase of $3,489. 


Leavenworth, Kan.—The saleof the Leaven- 
worth Electric Railway tothe Leavenworth Elec- 
tric Railrcad Company has been confirmed by 
Judge C. G. Foster, of the United States Disg- 
trict Court. —The Leavenworth Electric Railroad 
Company has filed a mortgage with the recorder 
of deeds covering the franchises and property of 
that company for the sum of $300,000 to the 
Atlantic Trust Company of New York. The 
mortgage is made to secure an issne of $300,000 
of 6 per cent bonds of the company. 


Toledo, O.—The Consolidated Strect Railway 
Company has asked for a franchise to extend its 
lines s0 as to connect with the new electric road 
now in process of construction between Wal- 
bridge Park and Maumee, and with another new 
road from the city limits on the east side to 
Perrysburg.—The franchise obtained by Col. 
Tillotson for an electric road from Toledo to 
Maumee having expired by limitation. a new 
effort is being made to form a company that will 
build the road. 


Allingtown, Conn.—The Poppowitsch Elec- 
tric Company, organized under the laws of New 
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Jersey, has chosen Allingtown as a site for its 
factory. The ultimate object of the company is 
the manufacture of all kinds of electrical appar- 
atus. ‘lhe most important invention is a depo- 
larizing compound for electric batteries called 
“ Depolarite ’—depolarite carbons, depolarite 
batteries and depolarite power apparatus. medi- 
cal apparatus, depolarite plating apparatus and 
depolarite electric fishing apparatus. 


Newark, N. J.—The Consolidated Traction 
Company intend to place flat cars on their elec- 
tric line between Newark and Jersey City for the 
purpose of carrying freight at night.—Four 
suits for damages against the Consolidated 
Traction Company have been instituted. One for 
$20,000 is by John Glynn, for the loss of a leg on 
April 10; another by Sarah Tabore, for $10,000 for 
being ejected from a car ; the third is by Louis 
Gastow, who claimer $5,000 because he was put 
off a car, and the fourth is for $10,000 by Rocco 
Cohiccio, whose son Vito, five years old, was 
killed by a car on June 28. 


Washington. D. C.—Mr. Lapham, from the 
House Committee on Military Affairs, has re- 
ported favorably, with a slight amendment, the 
bill granting the right of way through the Ar- 
lingt n Reservation to the Washington, Alexan- 
dria and Mount Vernon Electric Railway, along 
the river road between the cemetery and the river, 
and substantially parallel with the eastern line 
of the cemetery grounds.— An official order has 
been issned by the District Commissioners grant- 
ing the Eckington and Soldiers’ Home Railroad 
Company permission to put down an underground 
electric railway on North Capitol street between 
New York avenue and T street. 


High Economy Incandescent Lamps. 


After a serles of exhaustive experiments covering 
several months, under the supervision of Mr. J.E Ran- 
dall, the Columbia Incandescent Lamp Company now an- 
nounces that it is prepared to furnish to its customers a 
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THe CoLrtMBIA LAMP, 


superior lamp of bigh efticiency, In what is known as high 
Volt lamps—100, 110 volts, etc. 

The filament is made by an entirely new process which 
enables the production of very uniform results, and also 
the manufacture of lamps havirg a much higher economy 
than lamps of the same voltage heretofore placed on the 
market. A comparative test of these lamps with lamps of 
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other makes shows that they will maintain their candle 
power toa higher degree at a higher efficiency than any 
lamv heretofore placed on the market. While the fla- 
ment is made in coiled form on account of its extreme 
length, this is not the special feature of the lamp, but the 
matertal from which the filament is made, making it more 
homogeneous and uniform in results. 

The use of this lamp, the company asserts, will show a 
saving to the consumer in energy of from 15 to 3 per cent., 
and thereby a corresponding additional output to the 
station. 

Those contemplating the use of such lamps should place 
their orders erly in order that they may be promptly 
supplied. 


The Westinghouse Stopper Lamp. 


Catalogue No. 64 of the Westinghouse Electric and Man- 
ufacturing Company is devoted to the Stopper Lamp. 
Full descriptior s with illustrations are given, also price 
lists, etc. 


INCORPORATIONS. 

The Elbridge Electrical Manufacturing Company, El- 
bridge, Onondaga County. N.Y.—to manufacture electrical 
appliances and apparatus, and engines, boilers and ma- 
chinery. Capital stock, $10,000. Directors: William C. 
Ranney, Lewis B. Doman and Albert E. Doman, of Fl- 
bridge. 


The North and South Electric Railway Company, Yonk- 
ers, N Y.—to construct a street surface road, about five 
miles In length, in Yonkers. Capital stock, $50,000. Direc- 
tors: William Delavan Baldwin. 8. T. Hubbard, John C. 
Shotts and T. H. Silkmaa, of Yonkers, and others. 


The City Electric Company, Putland, Vt.—to construct 
and operate an electric road in Rutland. Capital stock. 
$100,000. Directors: E. A. Morse, E. M. Woodruff, J. E. 
Creed, H.O. Edson, James Carruthers, J. D. Hanrahan and 
H. Bates. 


The Brooklyn Gas and Electric Company, to furnish 
gas and electricity for publlc and private purposes in 
Brooklyn, N. Y. Capital stock, $10,000. Directors: Chas. 
W. Schluchtner, Edward A. Fitts and William J. Winberg, 
of Brooklyn. 


Stanstead Electric Light Company. at Quebec—to fur- 
nish electric light and power. Capital stock, $25,000. In- 
corporators : Henry Lovell, Moody B. Lovell, Charles A. 
Lovell and Fritz E. Lovell, manufacturers of Coaticook : 
Michael F. Hackett, John M. LeMoyne, Alfred N. Thomp- 
son, Henry E. Channell, of Stanstead Plain; and George 
F. Terrill, of Sherbrooke, Canada. 


Inter-State Telephone Company, 8t. Johnsville, N. Y.— 
to maintain a telephone line from Little Falls, through 8t. 
Johnsville and Fort Plain to Canajoharie. Capital $8,500. 
Directors: H. L. Sutkerland, O. W. Fox, John B. Snell, of 
St. Johnsville, and others. 


At Trenton, N. J., the Central Jersey Traction Company, 
2 Wall street, New York—to build and operate electric rall- 
way: in New Jersey. Capital stock, $500,000. President, 
Frank A. Magowan, of Trenton; vice-president, E. W. 
Hine, of Newark; secretary, J. H. Baldwic, of Newark; 
treasurer, James H. Darrah, of Trenton; directors: D.N. 
Bayne, of New York; W. H. Swirm, of Trenton; Joseph 
H. Reall, of Bloomfield, and J.C. McNaughton, of Phila- 
delphia. Mr. Magowan is also president of the New York 
and Philadelphia Traction Company, incorporated on the 
same day at Trenton, N. J., with a capital stock of $10,000,- 
000. The system of electric roads projccted by the two 
companies comyrehends a network of roads taking in and 
connecting all the principal cities, towns and vil'ages in 
New Jersey, as Well asa trunk line by the nearest route 
between New York and Philadelphia. The incorporators 
of the latter company are Frank Macgowan and James P. 
Darrab, of Trenton; Juseph H. Reall, of Bloomfield; D. K. 
Bayne, of New York, and others. 


The Defiance Light and Railway Company. Defiance, 
Ohio. Capital stock, $100,000. Incorporators : Samuel L 
Nelson, Charles E. Miley, Alvaro 8. Krotz, Lawrence L. 
Minor and Oscar T. Martin. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED JULY 10, 1894. 


ELECTRIC RAILWAYS AND APPLIANCES. 


522,655. Conduit Railway Trolley. John L. Creveling, 
Auburn, N. Y. Filed April 5, 1884. 

522,670. Danger Signal for Rallway Crossings. Myron W. 
Parrish, Detroit, Mich. Filed Oct. 30, 1893. 

522,709. Contact Shoe for Electric Locomotives. John J. 
Green, Boonton, N. J., assignor to the Universal Elec- 
tric Company, New YorkN. Y. Filed July 5, 1893. 

622,710. Contact Bar for Electric Locomotives. John J. 
Green, Boonton, N. J., assigncr to the Universal Elec- 
tric Company of the city of New York, New York, N.Y. 
Filed Oct. 9, 1893. 

522,711. Supply System for Electric Railways. John J. 
Green, Boonton, N. J., aSsignor tS the Conduit Con- 
cee Company, New York, N. Y. Filed Oct. 9, 

522,834. Electric Locomotive. Edward Hopkinson, Man- 
chester, England. Filed July 21, 1891. 


VoL. vir.. No. r 


panni T rouey eee Charlos A: erie York, N. Y. 
assignor to the Genera ectric Company, Boston, 
Mass. Filed April 12, 1894. p 

$22,845. Trolley eel. Charles A. Lieb, New York, N.Y., 
assignor to the General Electric Company, Boston, 
Mass. Filed April 12, 1894. 

522,894. Closed Conduit for Electric Railways. Charles I. 
Greer, Washington, D. C., assiguor of one-half to 
Charles B. Peirce, same place. Filed April 16, 1894. 

522,915. ‘Iroliey Pole. Alexander 8. McBean, Montreal, 
Ca..ada. Filed April 10, 1894. 


ELECTRIC LIGHTS AND APPLIANCES. 


522,680. Electric Arc Lamp. Moses S. Okun, New York, 
assignor to Theodore F. Bourne, Clifton, N. Y. Filed 
Sept. 21, 1892. 

522,690. Electric Lamp Holder. Martin P. Meyer, Roche- 
ter, N. Y. Filed Feb. 27, 1894. 

522,727. Electric Lamplighter. Josephus C. Chambers, 
Detroit, Mich. Filed Feb. 10, 18%. 

522,790. Klectric Arc Lamp. Edward F. Gwynn, Dela- 
ware, Ohio. Filed April 28, 1893. 
§22,806. Hanger for Electric Lamps. 

St. Louis, Mo. Filed July 27, 1893. 


DYNAMOS, MOTORS, ETC. 


522,580. Dynamo Electric Machine. Louis Bell, Lynn, 
assignor to the General Klectric Company, Boston, 
Mass. Filed Sept. 19, 1892. 

522,581. Controller for Electric Motors. Johp B. Blood, 
Lyon, assignor to the General Electric Company, Bos- 
ton, Mass. Filed Dec. 18, 1893. 

592,820. Means for Regulating Alternating Current 
Motors. Edward M. Bentley, Boston, Mass., assignor 
to the General Electric Company, same place. Filed 
April 17, 1893. 

522,851. Motor Safety Device. Arthur W. K. Peirce, 
Plymouth, Mass., assignor to the General Electric 
Company, of New York. Filed Oct. 29, 1892. 

522,859. Insulated Armature Coil. John H. Shugg, Bos- 
ton, Mass., assignor to the General Electric Company, 
of New York. ed April 21, 1894. 


TELEPHONE AND TELEGRAPH APPARATUB. 


522,707. Telephony. Frank R. Colvin, New York, N. Y° 
Filed May 22, 1394. 
522,892. Telauto raph. Elisha Gray, Highland Park, IlL 
1 A z 


Filed March 
Elisha Gray, Highland Park, Ill. 


522,898. Telautograph. 
Filed Jan. 27, 1894. 

522.925. Operator's Telephone-Circult. Thos. C. Wales, Jr., 
Boston, Mass., assignor to the American Bel! Tele- 
phone Company, game place. Filed Dec. 2, 1898. 


ELECTRICAL MEASURING INSTRUMENTS. 


522,948. Electiical Measuring-Instrument. Edward Wes- 
ton, Newark, N.J. Filed Oct. 8, 1892. 

522,949. Watt-Meter. Kdward Weston, Newark, N. J. 
Filed April 26, 1898. 

622.950. Electrical Measuring-Instrument. Edward Wes- 
ton, Newark, N. J. Filed Feb. 21, 189. 


BATTERIES. 


522,836. Galvanic Battery. Louis F. Johnson, Pough- 
keepsie, N. Y. Filed April 7, 1894. 


MISCELLANEOUS. 


522,597. Electric Switch. Joseph Hutchinson, New York 
N.Y. Filed June 14, 1898. 

522,614. Electrolytic Diaphragm. Isaiah L.'Roberts, Brook- 
lyn, N. Y. Filed Feb. 10, 1898. 

522,615. Electrolytic Apparatus. Isaiah L Roberts, Brook- 
lyn, N. Y. Filed Aug. 19. 1898. 

522,616. Method of Electrolytic Decomposition of Salts. 
Isaiah L. Roberts, Brooklyn, N. Y. Original applica- 
tion fled Sept. 27, 1892. Divided and this application 
filed Sept. 4, 1898. 
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522,618. Apparatus for Electrolysis of, Salts. Isaiah L. 
Roberts, Brooklyn, N. Y. Filed Occ. 4, 1892. Renewed 
Feb. 1, 1894. 

522,619. ElectrolyticeDecomposition Tank. Isaiah L. 


Roberts, Brooklyn, N. Y. Filed Nov. %, 1891. Renewed 
Jan. 29, 1894. 

682. SHEEL ono Device. Philip J. Walsh, Jr., 
Philadelphia, Pa. Filed May 8, 1894. 

522,664. Electric Distribution-Box. Oscar D. Kleinsteuber 
and Monroe A. Kleinsteuber, Milwaukee, Wis., assign- 
ors of one-third to John T. Janssen, same place. Filed 
April 5, 1894. 

522,674. Electric Meter. Gustave A. Scheeffer, Peoria, Ill. 
Filed Apri} 2, 1894. 

622,604. Electrically-Controlled Whistle and Valve for 
Operating Same. Charles E. Ongley, New York, N. Y., 
assiznor to George J. Schoeffel, same place. Filed Oct. 
80, 1893. 

522718. Electric Heater. Harry W. Leonard, New York, 
Filed March 22, 1888. 

522,724. Electric Synchronizer for Clocks. 
Orth, Berlin, Germany. Filed May 6, 1892. 

622,788. Electric Door-Opener. Henry t. Keil, New York, 
N. Y. Filed Jan. 30, 1894. 

522.745. Insulating Composition. James L. Truslow. Jr., 
Summit, N. J., assignor to Truslow & Company, New 
York, N. Y. Filed July 27, 1893. 

522,885. Electric Crane. Edward Hopkinson, Manchester, 
England. Original application fled July 21, 1888. Di- 
vided and this application filed March 15, 1894. 

522.837. Current-Separator. Louis F. Johnson, Pough- 
keepsie, N. Y. Filed April 7, 1894. 

522,839. Electrolytical Apparatus. Oskar Knofler, Char- 
lottenburg,Germany. Filed Dec. 7, 1892. 

522,841. Electric Belt. William E. J. Lawler, Portland, 
Ore. Filed Sept. 14. 1893. 

522,865. Current-I[nterrupter for High-Potential Circuits. 
Elihu Thomson, Swampscott, assignor to the General 
Electric Company, Boston, Mass. Filed Feb. 6, 1893. 

522,918. Overhead Traveling Crane. John R. Morgan, 
Alliance, Ohto, assignor of three-fourths to Thomas R. 
Morgan, Sr., Thomas R. Morgan, Jr., and William H. 
Morgan, same place. Filed Nov. 25, 1893. à 

522,919. Electric Cigar-Lighter. Charles F. Reif an 
Henry Munk, Fremont, Ohio. Filed Jan. 25, 1894. 

522,920 Electric Gover or. Marcus P. Schenck, Spring- 
fleld, Mass. Filed Nov. 21,1893. d 

522,934. Electric Cigar-Lighter. John J, Eberhard ah 
Carl G. Schimkatt, Fremont, Ohio, assignors to ne 
United States Electric Lamp Lighter Company, Ve- 
troit, Mich. Filed Sept. 25, 1893. 
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11,428. Electric Signaling Apparatus. John P. Coleman, 
Swissvale, Pa., assignor to the Union Switch and Sig- 
nal Company, same place. Filed Dec. 5, 1898. Origina 
No, 895,815, dated Jan. 1, 1889. 
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Alfred Vaii As stated in a previous 
and issue, the succeeding num- 

S. F. B. Morse. bersof Mr. Stephen Vail’s 
historical narrative of the evolution of the tele- 
graph continue to increase in interest. In this 
issue we have Morse quoted as saying just before 
his death, ‘‘ The one thing I want to do now is 
justice to Mr. Vail.” Perhaps the weakness 
attending his coming dissolution prevented the 
fulfilment of this wish; but certain it is that it 
was not done, and Vail’s name, but for the mem- 
ory of a comparatively few now living, and the 
story of his life which has come down rather 
as tradition than as history, would be compara- 
tively unknown. In fact it is openly claimed 
that certain publishers, usually regarded as repu- 
table, have falsified history simply because of 
pressure having been brought to bear upon them, 
which was creditable neither to those who gave 
rise to it nor to the publishers against whom it 
was directed. This spirit of unfairness against 
Vail, which seems almost inexplicable, is more 
widespread than any one would suppose who had 
not been brought face to face with it. It even 
permested the authorities at the World’s Fair. 
The writer distinctly remembers that an attempt 
was made to commemorate Vail’s connection 
with the telegraph, and large medallions of both 
Morse and Vail were made for the adornment of 
Electricity Building. That of Vail at least was 
finally hidden away, and the public never saw 
it. 

The only claim made by the friends of Morse 
that has the least odor of validity is that there 
was an agreement between them that the inven- 
tions of Vail should be patented by and consid- 
ered as belonging to Morse. This Vail admits, and 
accounts in this way for bis not having asserted 
bis claims to his individual inventions. It is 
common practice now for companies when 
absorbing, by purchase or otherwise, the inven- 
tions of others to insist upon giving to the 
acquired invention their own names instead of 
that of the inventor. We know of a case where 
an inventor endeavored to avoid this suppression 
of bis name, and when selling to a company 


which bore a prominent inventor’s name stipu- 
lated that no other than his own name should 
ever be attached to his drill. The stipulation 
was adhered to for a while, and during that time 
no letter referring to this drill left the office 
without designating the drill by its inventor's 
name, but that has long since passed, and the 
drill would not to-day be known by its proper 
name, another having usurped the honor. Now 
this may be business—we know it is customary 
practice—but it is not honorable and confuses 
history. Should this particular invention ever 
reach the importance that the telegraph has, it 
would be as difficult after the lapse of a decade 
or two to assign credit to its rightful owner as it 
is now to establish Vail’s part in the electro- 
magnetic telegraph. The two cases differ only 
in this, that in the case of Vail he agreed to bave 
his inventions known as Morse’s while the latter 
inventor insisted that his should bear his own 
name. Vail did not, however, by his voluntary 
act assign away the credit due bim. In fact he 
could not so assign it, for if he really did invent 
the telegraph, or bring it into a commercial 
state, the fact must remain unaltered by any 


act of his own or anybody else. 
OE Osis 


Mr. Garfield Will some of our readers 
and be kind enough to explain 
Mr. Coffin. why it is that since Mr. 


Garfield’s resignation was accepted Mr. Coffin 
has been kind enough to recommend the former 
gentleman highly for a number of positions out- 
side the electrical business at the same time that 
he was trying to convince a prospective employer 
in the trade that ‘‘ Mr. Garfield is one of the 
what-has-beens, has gone to seed, and is utterly 
uselessin the business’? ? Does Mr. Coffin fear 
that Mr. Garfield will use the knowledge gained 
through years of close confidence to his (Mr. 
Coffin’s) detriment? If so, what has Mr. Coffin 
done that he dreads to have known? As regards 
Mr. Garfield, the fact is he is in his prime, pos- 
sessed of all his mental and physical vigor, and a 
good deal farther from an attack of rattles or 
paresis than his present superior officer. He is 
one of the shrewdest traders ever connected with 
the T.-H. Company, knows the weak spots, the 
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disaffections existing, in all the local T.-H. com- 
panies in New England, and if he sets himself 
about it, as he doubtless will, he can clean out 
half the T.-H. apparatus now in use in that sec- 
tion within two years. It is as well to write 
history to-day as a year hence, and hereis some: 
Mr. Garfield fell from the good graces of Mr. 
Coffin and was sacrificed through the continued 
attacks upon him forced into Coffin’s ear by 
Mr. B. E. Sunny and Mr. W. J. Clarke. 

And it must in justice be admitted, all other 
things aside for the present, that Mr. Garfield is 
the only one of the lot whose loyalty to Coffin 
never wavered, who stuck to him and worked in 
his interests faithfully to the last. 

The band of the forty thieves has dwindled 
down to a hapless band of three or four who are 
still struggling for position as strenuously 48 
when there were positions worth struggling for, 
Messrs. Greene and Clarke, we believe, being the 
latest rivals, the former having won. 

But Alibaba’s star has set. 

EEN TAN 


A The city of Savannah, Ga., prob- 
Railway ably has the cheapest street rail- 
Rate War. way fares on record as the result of 
a war between the competing companies. Pas- 
sengers can ride a distance of over a mile on one 
line for 1 cent. On enother line tickets can be 
obtained at the rate of 14 cents for the round 
trip. On other lines the fare is 3 cents a trip. 
The only line upon which the fare remains at the 
rate of 5 cents is the old Belt line. 

The local papers voice the spirit of popular 
rejoicing over this condition of affairs, and ex- 
press the opinion that enough more people will 
ride at the low fares to make the net profits of 
the road larger than when the standard rate of 
5 cents was charged. 

The situation is an interesting one from several 
There is a charming inconsist- 
ency in the remarks of President Harriman of 
the City and Suburban, one of the warring lines: 


‘“ We have actually taken in more money dur- 
ing the last two months than during the same 
months last year. The increase in trave? has 
been very nearly double what it was. ‘This old 
story about Savannah people not caring for the 
coppers and being as willing to pay 5 cents for a 
ride as 3 cents is an exploded theory. SEES 
We are in this fight for business and we are here 
to stay. Itisonly a qnestion as to which line 
can hold out the longest, and there is no doubt 
in my mind as to which line that will be. We 
were here first. The other people came in and 
built roads paralleling our lines, and which by 
ares of competition made both lines unprofit- 
able.” 


Here we have first a declaration that it is more 
profitable to runa railroad in Savannah at a 
8 cent fare than at a 5 cent fare; second, a decla- 
ration that it is merely a question of which com- 
pany can hold cut the longest. 

The second statement is sound truth, the 
former the veriest nonsense. 

There are too many railroads in Savannah, 


points of view. 


even providing for all possible increase ın 
population for the next quarter of a century. 
That one or more must go to the wall is inevita- 
ble. 

Tte company having the best bank account 
will probably be the survivor. and the others 


must surrender. 
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A more sensible method of competition, we 
think, would be a struggle as to which could offer 
the best accommodations to the public for the 
standard rate of fare. 

As we understand the situation in Savannah, 
the City and Suburban Company, the first in the 
field, provided an abominable mule service, 
refusing to adopt the trolley until forced to do 
so after the establishment of the Electric Com- 
pany. 

sheer 

The There is every reason for believing 
Canal that the famous canal contract 
Contract. granted to the Cataract General Elec- 
tric Company by Mr. Edward Hannan, Super- 
intendent of Public Works of this State, will be 
declared void. It is good opinion that the matter 
will not even go before the Supreme Court, and 
that the Cataract Company will lay down without 

a prolonged struggle. 

Deputy Attorney-General Parsons has so ex- 
pressed himself since his attention was called to 
the matter. He is of the opinion that by the 
terms of the contract the State is placed in the 
position of leasing State land to a private corpo- 
ration, which is clearly an unconstitutional pro- 
ceeding. 

The Attorney-General will soon be requested 
officially to take up the question, before the Cat- 
aract Company shall have made any move toward 
occupying the land. 

This is as it should be, and ELECTRICITY, as 
usual, wins. 

If the Niagara people can profitably transmit 
electric power to Albany, or to Seattle, let them 
do so and pay for their right of way. The 
State owes them nothing. 

It is almost a certainty that the company can 
reap sufficient financial reward for its enterprise 
ing undertaking at the Falls. It should not be 
helped by a gift from the State to compete with 
established plants, but should be compelled, as 
it will be, to stand on its own bottom. 


--0..... 


An At intervals some one or other 
Expianation. of our foreign contemporaries 
prints a few words of truth in regard to the 
General] Electric Company and its situation in 
this country. The last issue of Jndustries and 
fron isthe latest example to attract our atten- 
tion. As arule, however, these contemporaries 
seem utterly ignorant of the exact status of 
affairs in the trade on this side the water. Ref- 
erence is occasionally made to our campaign 
against the uenersal Company, showing surprise 
and hazarding the opinion that the attack must 
be a personal one, Of course it is nothing of 
the kind. 

A few words of explanation are perhaps due to 
our foreign readers, Our Evglish cousins are at 
present being humiliated by the exposure of 


the dishonorable metbods by which Messrs. 


~ Woodhouse & Rawson have disgraced the trade 


in their own country; and while the methods of 
this concern were not like those of the General 
Electric Company in every detail, the main ob- 
ject was the same in both cases, to wit, the sale 
of worthless securitiesto the public. Our Eng- 
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lish friends ought, therefore, to partially appre- 
ciate the American situation. 

It must not be supposed that because ELEC- 
TRICITY is the only American journal to attack 
the General Company with any vigor it stands 
alone in its opinions. We are backed by 99 per 
cent. of the trade. The reasons why our contem- 
poraries have not joined in the fight are possibly 
the same reasons which led the English papers, 
with but a single exception, to withhold criticism 
of Messrs. Woodhouse & Rawson until they had 
done all the damage possible, were on the verge 
of bankruptcy, and had no further favors to be- 


stow. 

There are of course many points of difference 
in the careers of the two concerns referred to. 
The General Electric Company, it will be re- 
membered, was formed two years ago. It was 
merely the culmination of a plan, evolved by Mr. 
C. A. Coffin several years earlier, to control ab- 
solutely the entire manufacturing and selling 
electrical business of this country. This was the 
objective toward which every energy was exert- 
ed, and in the attempt the laws of business 
decency and fairness were utterly ignored. It 
was a campaign of blackmail and extortion from 
the first. 
without consideration for minority stockholders, 
and the entire army of commercial and manu- 
facturing workers in the tiade were notified that 
they must get out to make room for the people 
who claimed to own the earth. 

ELEcTRICITY’S campaign has been made, not 
against individuals, but against the company and 
its methods, and in defence of the right which 
every man should enjoy, to engage in any hon- 
orable business he chooses whether his capital is 
$1,000 or $1,000,000. That Mr. Coffin could not 
be divorced from the company in our criticism is 
well known in this country. The plan was his, 
the methods were his. His power was absolute. 
He was the mainspring of the entire machine. 
Coffin was the company and the company was 
Coffin. Others stepped int» the management of 
affairs only when EveEctricity had won its fight 
when both Coffin and the company were 
thoroughly beaten. 

There will be a few more convulsive shudders 
of the dying monster, and we shall attend the 
funeral—not as a mourner nor yet in a spirit of 
jubilation, but as a philosopher. And when it is 
all over Exectricity will be the brightest, the 
most urbane trade paper in the world, the 


apostle of peace and good will. 
0... 


WHILE the endless controversy proceeds as to 
who was the first man in the electrical business 
to do this or that, it is proper to record that 
Mr. Philip Chillyday Ackerman, of the Ameri- 
can Electrical Works, was The First Man to sell 
the Ft. Wayne Electric Corporation a bill of 
goods, 


Business enterprises were wrecked 


~-O....6. 

The General Electric Company {s now doing & gross 
business of about $1,000,000 per month, profits not stated. 
— Boston Herald. 

Prre humbug. The General Electric Com- 
pany’s gross business is now at the rate of Jess 
than nine millions for the year. Profits are not 
stated because there are none, business being 
conducted at an actual loss. 
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You Can Tellan Our foreign contemporary, 


Ass by its the Electrician, is one of 
Bray as Well as the most valued of our ex- 
by Its Ears. changes, but once in a while 
it slops over in such a manner as to make its 
friends blush for it. Probably on such occasions 
ihe editorial work has been done by the office 
boy or the cat. Itis so used to indulging in 
pedagogic criticism of this and that which does 
not quite meet with its approval that it has ac- 
quired the feeling that all that is required to 
change the facts is for it to deny them and sub- 
stitute other statements in their place. These 
“ other statements ” thereupon immediately be- 
come facts, and those which were no longer are. 
In its issue of July 6, it commits oneof the most 
flagrant abuses of the kind referred to, evidently 
incited to the same by a description that 
appeared in these columns not long since of a 
new alternating current generator in which stress 
was laid upon the fact that by properly shaping 
the pole pieces of the inductor the machine gave 
rise to currents that approached very closely to 
Here 18 the way it effuses : 


true sine curves. 


“Tt looks as if some alternator builders were 
really thinking seriously of following Mr. Blake- 
sley’s historic suggestion, that they should build 
their machines to give ‘true sine curves,’ in 
order that the theory of the machines might cor- 
respond with his geometrical methods. The 
practice has recently become extremely popular 
in America, where a considerable number of 
manufacturers are advertising the possession of a 
‘true sine curve’ as a valuable feature of their 
alternators. The grounds upon which such 
claims are based do not always strike one as 
being adequate, andone may be forgiven for har- 
boring a little doubt about the purity and excel- 
lence of the ‘sine’ which may be tapped at the 
terminals. Whether the alternator builders are 
striving to impart some fresh objective value to 
their machines, or whether they are graciously 
trying to get their machines into step with the 
effusions of the mathematicians, or whether 
those same effusions have acted injuriously on 
their otherwise practical brains, we are unable to 
say. Probably an alternator with a true sine 
curve, even though it may disdain to run in par- 
allel with a machine having a more bactrian char- 
acteristic, is little or no better intrinsically, from 
a commercial point of view, than the less highly- 
bred article. But the former has the dignity of 
hobnobbing with the text-book mathematicians, 
while the latter knows only the greaser and the 
switchboard attendant. Some day a steam engine 
builder may advertise asteam engine guaranteed 
to give ‘trne hyperbolic expansion’ and a text- 
book indicator diagram. Then the mathemati- 
cians will swarm sround that engine, and with 
tears of joy they will get it coupled to the alter- 
nator with the ‘true sine curve.’” 


What utter bosh and nonsense this is! If it 
were necessary to pad out their columns, why 
not do it with some humorous production such 
as the Electrician has shown itself so fully capa- 
ble of grinding out, instead of stultifying itself 
in this way. Will our contemporary dure put 
itself on record as believing that a actrian 
curve is more economical either to generate or to 
transmit ? 

The term “ bactrian ” being one with which 
we were not very familiar, we have been at 
Pains to look it upin the dictionary. We find 
that it is a camel having two humps, and on 
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looking up the word camel, we find iit defined 
as ‘‘A large ruminant used in Asia and Africa 
for carrying burdens and for riding. The 
camel is remarkable for its ability to goa long 
time without drink.” From the statement that 
“ the former (that giving a true sine curve) has 
the dignity of hobnobbing with the text-book 
mathematicians, while the latter (a machine giv- 
ing a two-humped came! carve) knows only the 
greaser and theswitchboard attendant,” we judge 
that the editor has exceeded his limit of abstain- 
ing from drink, and having yielded to temptation, 
has fallen by the wayside. If that be true, we 
bave only kindness and pity in our hearts for 
him, believing that it is a Christian duty to hft 
up the fallen brother and encourage his steps to 
a better life. But if he be not fallen, then there 
is a possible explanation of the miserable display 
made by Great Britain in the electrical depart- 
ment of the World's Fair, and the attitude of our 
contemporary towards the Fair—that it did not 
care to put in competition its own machines hav- 
ing ‘‘bactrian ‘’’ characteristics, familiar ‘‘ only 
to the greaser and switchboard attendant,” with 
those of American make that had ‘‘ enjoyed the 
dignity of hobnobbing with the text book math- 
ematicians.” 

Perhaps our contemporary will resort to the 
expedient of claiming that the editorial in ques- 
tion was merely a slip of the pen, as another 
journal] recently did when trying to instruct us 
in mathematics. Its stutement was that if our 
system of linear measure were based on 7, then 
the ratio of the circumference of a circle to its 
diameter would be unity. On our being unable 
to see just how this could be true, the contempo- 
rary in question denied its intention to make 
such a statement, and attributed it to a slip of the 
pen. We think the Electrician and the Electri- 
cal World can shake hands. They are both 
demagogues, both breathe the same atmosphere, 
both draw pap from the same breast, and both 
occasionally show symptoms of locomotor ataria 
by slips of the pen. 


General Electric ison the up-track again. The com- 
pany has made some valuable contracts, and when these 
are executed General Electric directors will resume divi- 
dends on the preferred stock. 


THE above is a sample of the stuff Mr. Coffin is 
sending ort to financial editors, and whieh not 
only the silly ones, but some who ought to know 
better, are using. 

The Chicago elevated railway contract, widely 
proclaimed as a million-dollar job, amounts all 
told to a little less than $300,000. Allowing a 
profit of 20 per cent., we have in this, the only 
profitable contract of the year, $60,000 towards 
repairing the $16,000,000 deficit ın the assets of 
the company. 

Do the editors who are printing this not know 
how many dividends on the preferred have been 
passed, that they are cumulative, and that over 
$16,000,000 will have to be earned or donated (or 
perhaps written in to the company’s assets) be- 
fore any dividend of any kind can be paid ? 

oO. cecee 

The Electrical World, in its issue dated July 

21, publishes a column of matter in regard to the 
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Ft. Wayne coup (not coup d'etat as our oon- 
temporsry calls it), taken from the Sunday 
World of the15th. Every fact therein mentioned 
was printed in ELECTRICITY of June 18, just five 
weeks earlier. Brother Johnston would better re- 
turn at once or he will find his paper as far behind 
the times as the red paper with the long name. 
EE E 
Our esteemed contemporary, Electricity (Lon- 


don), says of us: 


In an editorial, Messrs. Houston and Kennelly’s estl- 
mates as tothe distance to which Niagara power can be 
economically transmitted are severely pulled to pieces. 
Our contemporary seems to have a strong dislike to Mr. 
Charles Albert Coffin, who, it appears, has joined the Gen- 
eral Electric Company. Ourcontemporary also gives por- 
traits of him taken in the years 1878 and 1892; as he is not 
an ugly man, the reason forthe latter procedure ts not 
Clear. 


We have no dislike for Mr. Coffin, but for his 
acts. He has not joined the G. E. Company. 
The trouble is that he has disjoined and rent 
asunder, not only his own company, but the en- 
tire electrical trade of this country. We printed 
his two portraits simply to show the evolution of 
the man. He is not indeed ugly, and he wears 
a million-dollar smile, which we regret no pho- 


tograph can reproduce. 
a aece ete Ossi 


“ ELECTRICITY, & trade journal that has peroistently 
attacked the General Electric Company for the reason, it 
18 said, that the company has persistently refused to 
favor that paper with advertising.” 


Tue above is from the Journal of Finance. 
EveEctricity, under the present management, has 
never solicited the advertising patronage of the 
General Electric Company. We have, however, 
given them more advertising than all other 
electrical papers combined. And the end is not 


yet. 


THe General Electric Company is like a fool 
chicken flopping around in the grass with its 
bead cut off. It isdead and don’t know it. 


oe e a i a 


BULLETIN. 


Change No. 2,222, New Series. 


The executive committee has decided to abol- 
ish the few remaining departments and tochange 
the selling system. The sales committee will no 
longer have authority in these matters. Capt. 
Eugene Griffen will have entire charge of the 
selling business of the company. Mr. 8. D. 
Greene will be his first assistant. The abolition 
of the departments reduces Messrs. W. J. Clarke 
and J. R. McKee to the ranks, and the latter will 
probably retire. 

Under the new arrangement it would seem 
that Capt. Griffen will have more power in the 
company than Mr. Coffin. 


Bands Will Play. 


And There Will Be Banquets and Speeches. 
(From the McKeesport Times.) 


The new electrical works of the Westinghouse Company, 
east of Brinton Station, will be dedicated next September. 
Preparations are being made fora red-letter day, as the 
company will not. spare energy or money for its success, it 
being intended that a large sum of money will be spent to 
make itso. It has been arranged to have the dedication 
take place during the National Encampment, and all the 
veterans Will be given an Invitation to attend. 

President Cleveland and many other notables connected 
With the National Government will be invited. and Hon. 
Thomas B. Reed wil] be asked to make an address. The 
wives of the Westinghouse employees in the Pittsburg 
shops will serve the dinner, andit will be spread on tables 
in the upper stories of the new Brinton works. ‘There are 
to be a number of bands of music; the decoratlons will be 
worth golpg miles to see. These works are perbaps the 
largest electrical works in the world. 
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HOUSTON’S ELECTRICAL DICTIONARY. 
Third Edition. 


A FRIENDLY CRITICISM. 


The third edition of Prof. Edwin J. Houston’s 
“ Dictionary of Electrioal Words, Terms and 
Phrases ” has just been issued from the press of 
the W. J. Johnston Company. Limited. It is 
nicely printed on good paper. 

The trade catalogue feature, which so marred 
the first two editions, is not quite so conspicuous 
in this volume as in the others, the advertise- 
ments of the W. J. Johnston Company occupy- 
ing only four pages, as against ten in the second 
edition. Four, however, are more than good 
taste would allow. 

The book has not been made over, the addi- 
tional matter having been inserted in the form 
of an appendix of about 100 pages, and the body 
having been printed from the same plates as the 
second edition, without alterations or correc- 
tions. This is hardly fair to the purchasers of 
the Dictionary. The new matter should have 
been issued in a separate volume at a low price as 
a supplement, until such time asthe author could 
make a thoroagh revision of the entire text. 
The author promises this for the fourth edition, 
if one is required. We think it will be, not 
for the sake of additions of words, terms or 
phrases, but of getting rid of scores and hun- 
dreds of needless infantile definitions and cross- 
references. The fourth edition should occupy 
fewer pages than even the second edition. 

In his preface to the latter, the author offers 
an apoloyy for the incompleteness of the first 
edition. The apology is not required for the 
volume before us. It is the most complete work 
in the English language, if one work may be 
said to be more complete than another, and if a 
work dealing with mhos, gausses, microfarads, 
bicrofarads, begohms and begobs can be said to 
be in the English language. 

Prof. Houston should have stuck to the princi- 
ple enunciated in the preface to the first edition : 
“ New words are ofter coined, although others 
already in existence are far better suited to 
express the same ideas.” 

It is not, however, for the author’s definitions 
of words that we care to offer criticism, but with 
the excessive padding, i. e., the definitions of 
phrascs made upof simple words already defined 
elsewhere in the book, and with the countless 
cross-references. Many of the former are useless 
now even to boys in knickerbockers ; the latter 
could be done away with entirely by an explana- 
tory note and a few examples of the plan of 
arrangement, occupying not over a half page. 
Under the letter E alone there are about ten 
pages of these cross-references, nearly all a waste 
of space. 

We cite a few examples of the needless defini- 
tions of phrases : 


Pull, Door-bell, Electric.—A circult closing device at- 
tached toa bell-pull and operated by the ordinary 
motion of the hand. 

Was it necessary to explain that bell-pulls are 
not usually operated with the teeth or with the 
feet, but by the ordinary motion of the hand ? 

Kallroads, Electric, Continuous Overhead System of 
Motive Power for. 

Railroads, Electric, 
Motive Power for. 

Railroads, Electric, Continuous Underground System of 
Motive Power for. 

Each one of these is followed by ten or twelve 
lines of definition, and the cross-reference (See 
Railroads, Electric, Continnous Underground 
System of Motive Power for), etc. 

Armature, Tri-Phase. 

Armature, Two-Phase. 

Flat-Iron, Electric.—An electrically heated flat-tron. A 
hollow flat-iron provided with a suitably placed elec- 
tric heater. (See Heater, Electric.) 


Continuous Surface System of 


The author should also have told us what a 
flat-iron is, what its uses are, and who discovered 
it, with illustrations of the various styles of flat- 
irons at rest and in motion. 

Here are a few examples of padding of another 
kind : 

Push.—A name sometimes applied to a push-button or 
to a floor push. (See Push, Floor, Button, Push.) 

Push Button.—(See Button, Push.) 

Arc, Frying of.—A frying sound attending the formation 
of a voltaic arc when the carbons are too near to- 
gether. (See Arc, Hissing of.) 

Arc, Hissing of.—A hissing sound attending the forma- 
tion of voltaic arcs when the carbons are too near 
together. 

Arc, Noisy.—A voltaic arc the maintenance of which 1s 
attended by frying, hissing or spluttering sounds. 

Arc, Quiet. —A voltaic arc which Is maintained without 
sensible sounds. 

Arc, Roaring of.—A roaring sound attending the forma- 
tion of a voltaic arc when the carbons are too near 
together and a very powerful current is used. 

Arc, Spluttering of.—A spluttering sound attending the 
formation of a voltaic arc. 

Under *‘ Arc, Frying of,” we are told the cause 
is probably the same as that of hissing; and un- 
der “Arc, Hissing of,” that ‘‘the cause of hiss- 
ing is not entirely understood.” 

We fear that the recollection of the terrible 
experiences with Prof. Thomson’s 8 light machine 
in the Philadelphia bakery in 1879 are still fresh 
in Prof. Houston’s mind; else why should he 
thus enumerate all the different miseries, or 
rather all the different names for the one misery, 
which arc lamps cause to their users. 

So much for the sins of commission. the ex- 
amples cited being only a few out of hun- 
dreds. 

It would seem that with all the care exercised 
to get in every word, term and phrase ever heard 
of in the science, and with the author evidently 
preparing the work at so much per page, with 
carte blanche to make as big a book as possible, 
nothing could have been omitted. Yet such is 
notthe case. There are several startling omis- 
sions, & few of which we will mention, trusting 
that they will find a place in the fourth edition, 
even if a few of the ‘Arcs, frying, hissing, 
spluttering or noisy,” have tc be left out to make 
room. 

We have looked in vain under H, K and T 
for any reference to 


Hous-Kennooley Tree, The.—The tree in which unit- 
sharks are wont to sing. (See Shark, Unit. Unit 
Shark, see.) 

And also in vain under U and S for 

Unit-Shark, The or A.—A bird which is wont to sing in 
the Hous-Kennooley tree. (See Tree, Hous-Ken- 
nooley. Kennooley, Hous, Tree. Hous, Tree, Ken- 
nooley.) 

We also fail to find, after reading the entire 
Dictionary through, either of the following 
phrases, which ought to be well kuown to the 
author though not familiar to the common run 
of readers: 

Papa Won't Buy Me a Bow-wow.—A vulgar expression, 

supposed to express Papa’s aversion to Poodle Dogs. 
It would be preferable to say Poodle Dog instead of 
Bow-wow. (See Bow-wow, Papa Won't Buy Me. 
Papa, Bow-wow, Me, Won't Buy, A. Won't, Bow- 
wow, Buy Mea Papa. Buy, u Me, Papa, Won't, Bow- 
wow. 

Who Struck Billy Patterson ?—A query often raised but 
never answered. It would be preferable, being more 
dignified, to substitute William for Billy. Perhaps 
this would please the gentleman better, and he 
would answer the question himself. ` 


Nore.—The Patterson here referred to 1s Billy (Wil- 
liam) Patterson, and not Alec (Alexander) Patterson’ 
who sells Phenix Glass. (See 42 Murray Street.) 


We submit that we should have been told who 
struck Billy Patterson, why he was struck, under 
what conditions, and just how much he (who ?) 
struck him (Billy Patterson) for. If Billy Patter- 
son was an electrician, as he was doubtless, get- 
ting struck being acommon occurrence in this 
trade, certainly no Dictionary can be complete 
without giving the public the information asked 
for, 


The actual defining of words in Prot. Hous- 
ton’s Dictionary is well and conscientiously 
done, and it is easily the standard work of the 
English-speaking world. Vigorous use of the 
blue pencil iu the fourth edition will render 
even the ‘“‘ friendly criticism ” asked for unneces- 
Bary. B. E. G. 


CORRESPONDENCE. 


New York, July 20, 1894. 
THe W. J. JOHNSTON COMPANY, 
Postal Building, New York. 
GENTLEMEN: Please send us copy of third 
edition Houston’s Dictionary for review, and 
oblige yours truly, 
B. E. GREENE. 


New Yorx, July 21, 1894. 
ELECTRICITY NEWSPAPER Co., 
6 Park Place, New York. 
GENTLEMEN : This work has not yet been pub- 
lished. 
Tue W. J. Jounston Co., LTD., 
A. C. ©. 


WAS MOSES AN ELECTRICIAN ? 


Or Were the Possibilities of the Fluid a Divine Reve- 
lation in the Days of the Prophets ? 


BY ©. B. WARRAND. 


There is nothing new on the face of the earth, 
and there isno doubt that electricity was well 
known to the Israelites, and probably tothe Pho- 
nicians. The first record of electrical phenomena 
is as old as the Ten Commandments. Moses, 
when he received the stone tablets on which the 
ten commandments were written the second 
time, built a box out of fir, not the common 
cedar or any other native wood, but fir wood 
which had to be imported by Phosnician mer- 
chants from the southern part of Europe. Was 
this choice accidental, on account of the great 
value of the resinous wood, or was it the choice 
of the best known non-conductor among the 
great number of various timbers ? 

Moses had the fir box liued inside and outside 
with beaten gold, which converted the ark of the 
covenant into a very expensive but very perfect 
Leyden jar or storage battery for electricity. As 
gold is one of the best conductors of 
electricity was the choice of gold again 
on account of its value, or was it an inspi- 
ration or revelation ? So much is certain, that if 
Edison or Tesla had lived in those days they 
could not have improved on the choice of mate- 
rial, and the result was a powerfal Leyden jar. 

How was this Leyden jar charged ? is the next 
problem. A fire of material rich in carbon was 
kept burning on top of the ark of the covenant, 
and during daytime a tall column of smoke 
guided the twelve tribes of Israel through their 
wanderings, and at night a tall flame was equally 
as well seen by them. Now carbon is a good 
conductor of electricity and the particles of car- 
bon floating in the smoke would conduct suffi- 
cient electricity to highly charge the Leyden jar. 
At least the current of electricity would be am- 
ply strong, so that if a hand were held toward 
the ark of the covenant sparks would result. 
That this was done by Moses at different times is 
a matter of record, and that he could always 
depend that his faithful Levites would obey his 
instructions to the letter and have the jar always 
charged. 

After Moses’ death his brother Aaron took the 
matter in hand and greatly improved the elec- 
trical power of thestrange battery. He had the 
ark of the covenant placedin the temple, he had 
it surrounded by poles 50 ells high, or 150 feet. 
These poles were covered with beaten gold and 
gold chains were hung from the poles to theark of 
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the covenant, which made a very expensive but 
very complete and powerful electrical connection. 
In a country where electrical storms are as fre- 
quent and as powerful as in Palestine, atan eleva- 
tion of 600 feet and a reach of 150 feet of the best 
conductor, an abundant supply of Franklin’s 
electricity would necessarily always be on hand. 

It is very likely that Aaron knew notuing of 
amperes, ohms or volts, otherwise his two sons 
never would have monkeyed with this powerful 
apparatus and they would not have been killed 
by fire breaking out of the ark of the covenant 
and killing them without any wounds or burns 
appearing on their body. 

Any coroner’s jury of to-day, if it were to sit 
on an inquest over the body of Aaron’s sons, 
would at once bring a verdict of death by a dis- 
charge of electricity. 

Aaron knew this power, and to make it effect- 
ive all he had to doto deal death from this appa- 
ratus was to remove the costly camel’s hair car- 
pets, which are almost perfect non-conductors of 
electricity, and make the culprit stand on terra 
firma; death would result instantly by fire break- 
ing out and leave no wounds or burns to 
account for their death. That several members 
of revolting tribesof Israelites were thus elec- 
trocuted is alsoa matter of record in the Bible. 

Solomon in building his temple advanced one 
step further; he found that copper would do as 
well as gold. He had the temple covered with 
copper, and copper waterpipes led into the cis- 
terns inside the temple. Onthe temple, or rather 
on its roof, a number of gilt spears were placed 
in vertical positions, ostensibly to scare off the 
birds and to keep them from defiling the temple; 
bat these spears were several cords high, or 
from 16 to 24 feet. Such a height would hardly 
be necessary for scarecrows but it was ample to 
load the roof, waterpipes, etc., with a powerful 
current of electricity. 

Franklin, the electric chair in the State of 
New York, as well as the discovery of the Ley- 
den jar itself in Leyden, Germany, are all back 
numbers. History only repeats itself, whether 
recorded or not. 


An English View Which Accords With Our 
Own. 


The elaborate speculations which American 
electricians have been making during the past 
few weeks as to ‘‘the distance to which Niagara 
water-power can be economically transmitted by 
electricity ”—whben they have got it—strike one 
as being not a little premature, There is a ludi- 
crous resemblance to betting on the future 
jumping performances of an unhatched frog. 
This is all the more the case, because it is by no 
means certain that even in the event of the 
hatching being successful, there will not be any- 
one anxious to have the creature jump very far, 
or to jump at all in their direction. One pair of 
mathematical speculators, arguing on certain 
convenient assumptions, arrived at the conclu- 
sion ‘that the power of Niagara Falls can be 
transmitted to a radius of 200 miles cheaper 
than it can be produced at any point within that 
range by steam engines.” Next comes a learned 
doctor who disputes the others’ assumptions, 
invents his own, and concludes that the economi- 
cal distance depends on several coefficients but 
is never so great as 200 miles. Several other 
writers take up the theme, arriving at various 
conclusions. Looking at the matter from a 
common-sense point of view, it would appear 
that to expect to arrive at any general formula 
for the radius of economical transmission is 
simply ridiculous. The special requirements of 


the consumer, the character of the route, the 
ever-changing question of prices, all these affect 
the details of the problem in a way which must 
opelessly baffle any useful general investiga- 
tion.— The Electrician, 
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THE DEVELOPMENT OF THE ELECTRIC 
TELEGRAPH.—IV. 


BY STEPHEN VAIL. 


Mr. William Baxter, the assistant of Alfred 
Vail at the time, 1837-8, an apprentice to the 
Speedwell Iron Works, and who in later years 
became widely known as the inventor of the 
Baxter Steam Engine, some eight or ten years 
since wrote of the period when Alfred Vail and 
he were in their locked room, making a practi- 
cal ccmmercial success of the crude, imperfect 
and laborious system which had been handed 
over to Mr. Vail by his partner, Morse, for entire 
reconstruction. He said: ‘‘ Alfred Vail was 
singularly modest and unassuming, while Prof. 
Morse was very much inclined to insist on the 
supuriority of his own plans and methods—if for 
no other reason, because they were his own. As 
we all looked upon him with the respect due to a 
Professor, we were at first quite willing to defer 
submissively to his dicta. It resulted from this 
that the first machine which was constructed at 
Speedwell was substantially a copy of the orig- 
inal model, in a more symmetrical and practical 
form. 

‘‘ As we became acquainted with Morse, it be- 
came evident to us that his mechanical knowl- 
edge and skill were limited, and his ideas, in 
matters relating to construction, of little value. 
As the weak points in the apparatus were, one 
after another, developed, Alfred began to draw 
upon the resources of his own wonderful power 
of invention, in substituting practical and com- 
mercially valuable mechanical combinations for 
the more or less impracticable designs of 
Morse. 

‘We found, for example, that the pencil of the 
recording apparatus frequently required sharp- 
ening, and that when freshly sharpened it 
made a different mark from that made by a worn 
point, which tended to render the record ob- 
scure and difficult to decipher. Alfred con- 
trived a fountain-pen that made a uniform line. 
This device, however, was not satisfactory to 
him as it threw the ink in all directions when 
jerked by the sudden action of the magnet, and 
he spent some time in diligent study in the 
endeavor to devise a remedy. 

“ He was a mechanical draugbteman of sur- 
passing skill, as is fully attested by some of his 
work still in possession of his family. He 
brought to me one day, after working for an 
hour at his drawing table, a sketch of a new 
marking device, in which a vertical motion was 
given to the lever instead of the transverse 
movement which had hitherto been employed. 
We constructed the new lever, and thus, for the 
Jirst time, produced a register capable of making 
dots, dashes and spaces. 

‘‘Alfred’s brain was at this time working at 
high pressure, and evolving new ideas every day. 
He saw inthe new characters the elements of 
an alphabetical code by which language could 
be telegraphically transmitted in actual words 
and sentences, aud he instantly set himself at 
work to construct such a code. His general 
plan was to employ the simplest and shortest 
combinations to represent the most frequently 
recurring letters of the English alphabet, and 
the remainder for the more infrequent ones. For 
instance, he found, upon investigation, that the 
letter ‘‘ e ” occurs much more frequently than any 
other letter, and accordingly he assigned to it 
the shortest symbol, a single dot ('). On the 
other hand ‘‘j,’’ which occurs infrequently, is ex- 
pressed by dash, dot, dash, dot (—*— °). After 
going through a computation, in order to ascer- 
tain the relative frequency of the occurrence of 
different letters in the English alphabet, Alfred 
was seized with a sudden inspiration, and visited 
the oflice of the Morristown local newspaper, 
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where he found the whole problem worked out 
for him in the type-cases of the compositors. 

* In this statement I have given the true origin 
of the misnamed ‘Morse’ alphabet, the very 
foundation and cornerstone of a new system, 
which has since become the universal telegraphic 
language of the world.” 

We have before cited the successful experi- 
ments at the Speedwell Iron Works on the 
6th of January, 1838, anà a few days later, 
upon January 11, and the purposes of this 
writing requires no further mention of the 
incidents following this period in the history of 
the invention. 

Mankind, in the abstract, gives but little 
thought, and perhaps cares less, as to the indi- 
viduality of those who may have contributed 
most largely to its pleasure, comfort and prog- 
ress, satisfied generally to enjoy the results of 
the skill, labor and tireless perseverance of 
others, and absolutely indffierent as to whether 
honor, fame and profit have been rightfully be- 
stowed or not. Owing to the terms of the con- 
tract Alfred Vail made with S. F. B. Morse. in 
September, 1837, he was deparred from having 
any recognition accorded to anything he might 
accomplish in the development or improvement 
of the crude ideas and apparatus which com- 
prised, at the time, all there was in the Morse 
system of telegraph. All that he might do 
must be, for the common benefit of the pat- 
entees, and must be known only as a feature 
of the ‘‘ Morse patent.” 

Unfortunately, his life ended before he had 
reached the time when, in justice to himself and 
with honesty towards his colleagues, he could 
claim his share of the high honor, fame and 
glory that had been showered upon Morse 
alone. Hediedin January, 1859, long before 
the patents for the telegraph had expired, and 
while litigation of an extensive character with 
infringements was still under way; conditions 
which prevented him, not only as confidential 
associate of Morse, but as co-proprietor in the 
patents, and as a matter of policy and justice, 
from setting up a claim which might have been 
used with telling effect against the validity of 
Morse’s patent. 


Mr. Vail, when urged by friends to assert his 
rightful claims publicly, always replied, ‘‘I am 
confident that Prof. Morse will do me justice.” 
Misplaced confidence—for from the time of Al- 
fred Vail’s death, not only was no disposition 
shown by Prof. Morse to accord his deceased 
associate any of the credit rightfully due him, 
but it would seem as if his inclinations were all 
to the contrary. In support of this assertion, 
unpleasant as it is to make, the following inci- 
dent, of the truth of which there can be no 
question, for it relates to facts of record, is in 
this connection cited: On the evening of the 
10th of June, 1871, a magnificent reception and 
banquet was tendered Prof. Morse by the prin- 
cipal citizens of New York, at which Chief 
Justice Chase presided. Inthe course of his 
address, delivered at the Academy of Music 
before an audience that thronged that immense 
edifice, and lasting some hour or more, Prof. 
Morse, referring to his invention, said: ‘In 1837, 
according to the concurrent testimony of many 
witnesses, it lisped its firstaccents, and automati- 
cally recorded, a few blocksonly distant from the 
spot from which I now address you. It was a feeble 
child indeed, ungainly in its dress, stammeringin 
its speech; but it had then all the distinctive feat- 
ures and characteristics of its present man- 
hood (?) It found a friend, an efficient friend, 
in Mr. Alfred Vail, of New Jersey, who with his 
father FURNISHED THE MEANS to give the child a 
decent dress preparatory to its visit tothe seat 
of government.” 

“ Furnished the means!” This was all that the 
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aged inventor, almost on the verge of the grave 
(for he died within a year), in the presence of 
that vast audience, and with the knowledge that 
his words were to be telegraphed broadcast over 
the country, could find it in his heart and con- 
science to say of the great part filled by his dead 
associate and friend, Alfred Vail, in the grand 
success that had come to his crude, impracticable 
device! It is inconceivable how that old man, 
fully aware of all that he owed (and, too, that the 
world owed,) to Alfred Vail, could stand before 
that world and deliberately take to himself all 
the honor, credit and renown that he knew did 
not belong to him alone. He did all this and 
more. 

Four weeks prior to the day of his death, a 
member of Alfred Vail’s family sat for two 
hours at his bedside, and there was told, not 
once only hnt several times, that ‘‘ the one thing 
I want to do now is justice to Mr. Vail.” He 
passed away, but to this day no evidence has yet 
been disclosed that he did anything to sustain 
his statements. Much documentary evidence, 
as well as the testimony of those cognizant of 
the facts concerning Alfred Vail’s connection 
with and part in the real ‘‘ invention” of all that 
constitutes the so-called ‘‘ Morse” telegraph of 
to-day, and as well since the winter of 1837-38, 
exists to sustain all of the claims that are made 
for his recognition, as one entitled toa full share 
of the credit for all that is involved in the 
‘* Morse ” patent. 

Prof. Franklin L. Pope has written in the 
Century Magazine: ‘' Not a single 
feature of the original invention of Morse, as 
formulated in his caveat and repeated in his 
original patent, is to be found among the essen- 
tial constituents of the modern apparatus. Prior 
to 1837 it embodied the work of Morse and of 
Henry alone. From 1837 to 1844 it was a combi- 
nation of the inventions of Mcrse, Henry and 
Vail, but, as we have seen, the elements contrib- 
uted by Morse have gradually fallen into desue- 
tude, so that the essential telegraph of to-day 
and the universal telegraph of, the future com- 
prises solely the work of Joseph Henry and 
Alfred Vail. The grandeur of Vail’s conception 
of an alphabetical code based upon the elements 
of time and space has never met with the appre- 
ciation which it deserves. Its utility is not con- 
fined to electric telegraphy. It is used to signal 
by intermittent flashes of light between far-dis- 
tant signal stations of the Coast Survey, and be- 
tween the different vessels of a fleet ; it is sound- 
ed upon whistles and bells toconvey intelligence 
to and from steamers cautiously feeling their 
way through the obscurity of fogs, and in fact 
nearly every day brings to notice some new field 
of usefulness for this universal symbolic lan- 
guage.” 

Difficult indeed is it to uproot long existing 
beliefs and prejudices, and it is not the expecta- 
tion that it is in the power of the writer, or any 
other, to eradicate the extensive and unjust im- 
pression which prevails, that S. F. B. Morse was 
the real and only inventor of the telegraph, but 
one of the hoped-for results that his and others’ 
agitation of this subject may secure, is that the 
disposition of writers and speakers, when allud- 
ing to the invention of the telegraph may he 
more in the direction of a proper recognition of 
Joseph Henry and Alfred Vail than it now is or 
has been. 

Only very recently a writer upon the subject 
made the remarkable statement that ‘‘the proba- 
bility is that if Morse had not found Alfred Vail 
he would have hit upon somebody else,” and 
proceeds to ignore almost entirely all the inci- 
dents occurring during the years intervening 
between September, 1887, and May 1st, 1844, 
simply remarking : “Vail began his new duties 
very promptly, as numerous letters between him- 


self and Prof. Morse testify.” These comments 
are made upon an article that appeared in the 
Electrical Engineer of May 23, 1894, and are 
cited as an evidence of the truth of the state- 
ments just made. 

A son of Prof. Morse has recently written to a 
journal,in attempted refutation of my claims for 
Alfred Vail, as follows: ‘‘My father’s claims 
were upheld by the Supreme Court of the United 
States, and during his lifetime he successfully 
defended his title to the father of the telegraph 
against countless claimants who had contributed 
something or nothing to its success. That Alfred 
Vail rendered most valuable technical and finan- 
cial assistance to Prof. Morse, those who know 
anything about the birth of the telegraph would 
never dream of denying.” In the light of the 
fact that Joseph Henry had, early in the year 
1831, successfully operated the first magnetic 
telegraph, obtaining signals by striking a bell 
with an armature, it seems somewhat ludicrous to 
read the son of Morse stating: ‘‘ The first simple 
principles which sprang as if by inspiration” (?) 
(suggested to him by Dr. Jackson, of Boston, 
a fellow passenger) ‘‘into the brain of the poor 
artist in the packet ship Sully in 1832 are 
the principles of the telegraph of to-day.” The 
son and others who champion Morse’s cause and 
claims to the right of being considered the only 
one entitled to the credit of being the inventor 
of the telegraph, in their zeal overlook the basis 
of the cluims that are made for Joseph Henry 
and Alfred Vail, and with a lofty manner, indi- 
cating refusal to believe or credit anythiug that 
may question the position of their idol, cast the 
subject aside, advancing no evidence, no facts to 
controvert the statements made in opposition. 

The so-called Morse telegraph of this day and 
since 1844 consists, as ali familiar with it know, 
of a battery to generate electricity (which Morse 
did not invent), of a wire (which; Morse did not 
invent), of a sounding key (which Alfred Vail 
did invent), of a recording receiver (invented by 
Alfred Vail, and which is a combination of the 
electro-magnet of Joseph Henry, and an emboss- 
ing device or sounder entirely of Mr. Vail’s 
invention, as his assertion printed here will 
attest), aud the dot and dash alphabet ( which, as 
we have shown, was invented by Alfred Vail). 

It will be difficult to find anything, therefore, 
in the so-called ‘‘ Morse” telegraph as it is, and 
as it has been ever since 1844, that Prof. Morse 
could claim as bis ‘‘ invention” excepting through 
the fact of an agreement with Alfred Vail by 
which the latter was required to consider his own 
inventions as but a part of the patent taken out 
solely in the name of S. F. B. Morse. 

To be continued. 


Reported Pullman-General Electric Deal. 


It was stated in a somewhat positive manner by 
the Boston J/ferald last week that the Pullman 
Company were about to purchase the T.-H. 
factories at Lynn and remove their entire busi- 
ness from the town of Pullman. The works cost 
$2,000,000 and could now be bought for one 
quarter of that sum. The report does not seem 
credible, however. An important feature of the 
Pullman business is the land scheme. The com- 
pany by moving would lose a very large amount, 
probably running into the millions, from depre- 
ciation in the value of property at Pullman, 


A Literary Group. 


Publie Opinion, without which no busy man’s 
complement of weckly literature is complete, has 
issued Group No. V of the series of Albertype 
reproductions, comprising the photographs of 
fifty prominent contributors to magazine litera- 


ture of the day. This is one of the most interest- 
ing of the whole series, aud will be a fitting 
ornament for the walJs of any oflice or library. 


Resonance Analysis of Alternating and 
Polyphase Currents.—IT. 


—— 


BY M. I. PUPIN, PH. D.* 
IV.—LOCATION OF THE ORIGIN OF UPPER HAR- 
MONICS. 


A. Experiments With Alternator of Smooth 
Core Armature. 


1st Series.—The first set of experiments in this 
direction was performed with the 10 m. P. Fort 
Wayne 8 pole alternator with smooth core arma- 
ture and the Stanley 5 x. w. transformer (closed 
magnetic circuit). The secondary circuit was 
open and a Cardew voltmeter indicated the sec- 
ondary voltage. The current which excited the 
field of the alternator was gradually increased. 
The secondary voltage measured the strength of 
this excitation. The air-core transformer with 
the resonator was inserted into the primary cir- 
cuit as indicated in Fig. 1b. The resonant rise of 
potential, recorded by the multicellular volt- 
meter e’, was carefully determined at every exci- 
tation for the fundamental frequency and the 
first odd harmonic. Higher harmonics were 
present, but very faint. The results are given 
in Table IV and plotted ,in Fig. 5. The initial 
voltage in the resonant circuit was small, just 
perceptible in the multicellular voltmeter. 


TABLE IV. 
Resonant Rise in Resonant Rise in 
Volts Due tothe Volts Due to the First 
Secondary Voltage. Fundumental. Odd Harmonic. 


43 122 58 
48 130 65 
53.5 136 T 
56 138 T 
62 146 80.5 
66 75 152 
T 160 94 
83 170 104 
88 175 110 
97 155 117 
. 1% 195 128.5 


The curves in Fig. 5 were plotted from this 
table by taking the readings of the first column 
for the absciess and the corresponding readings 
of the second and third columns for ordinates. 
The upper curve corresponds to the fundamental 
and the lower curve tothe harmonic. The two 
curves are two straight lines parallel to each 
other, which means that the fundamental and 
the harmonic increase at the same rate from 
nearly one-third excitation to full excitation of 
the alternator. This resnlt I did not expect, but 
its correctness was verified beyond all reason- 
able doubt. 

The same series of experiments was extended 
to lower excitation of the alternator, but, since I 
had no low reading alternating curreut volt- 
meter, the excitation was measured by measur- 
ing the exciting field current. This current was 
ten amperes at full excitation and the series of 
experiments extended down to 1.5 amperes, 
hence to nearly one-seventh of the full excita- 
tion. To bring the readings of the resonant 
rises of potential within the scale of the multi- 
cellular voltmeter at low excitations the number 
of turus in the air-core transformer was suita- 
bly increased. Within all these limits of excita- 
tion both the fundamental and the harmonic in- 
creased at the same rate and proportionally to 
the excitation. This curious relation I mis- 
trusted at first and suspected the existence of 
something like sympathetic resonance mentioned 
above. But all experimental evidence is in 
favor of its correctness. 

Əd Series.—To determine whether the pres- 
ence of the harmonic was due to the action of 
the transformer or to that of the alternator, the 
transformer was disconnected, and two series of 
incandescent lamps, connected in parallel, were 
substituted in its place. Each series consisted 


* A Paper presented at the Eleventh General Meeting of 
the American Institute of, Electrical Engineers, Philadel- 
phia, May 18, 1894. 
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I thirteen lamps, each about 240, r, Theres. thie nt EES 
of thirteen lamps, each about 240. P. Theres- thin iron wire, The same series of experiments These auxiliary resistances are given in the third 


nator, with its air-core transformer, remained 
in circuitas before. First one series of lamps was 
placed in circuit. The rise due to the fundamen- 
tal was stronger than in the preceding experi- 
ments, but that due to the harmonic was exceed- 
ingly faint. When both series of lamps were 
thrown in, the harmonic appeared a trifle 
stronger, but still very weak. Hence the infer- 
ence that the harmonic was due almost exclu- 
sively to the action of the transformer, 

- It should be observed here that the alternator 
armature, though well laminated, runs fairly hot 
in a short time, hence it must be the seat of a 
decidedly strong hysteretic process. -On the 
other hand, the transformer does not heat nearly 
as much as the alternator armature, and yet its 
action produces the harmonic. This certainly 
seems to speak strongly against the view that 
harmonics are due to hysteresis. Other evidences 
-against this view will be given below. 

8d Series.—A series of experiments with open 
magnetic circuit transformers of induction coil 
type in place of the lamps showed the harmonic 
much stronger than the lamps did, but weaker 
than the experiments with the transformer of 
closed magnetic circuit, Although I have notsuc- 
ceeded in obtaining accurate numerical compar- 
isons between the two types of transformers in 
this respect, one thing is certain, and that is, 

closed magnetic circuit transformers distort under 
similar conditions the primary current consider- 
ably more than transformers with open magnetic 
circuits; on the other hand, in the first case the 
distortion is confined almost entirely to the pri- 
mary circuit, when the secondary is closed by a 
non-self-inductive resistance, whereas in the 
second case it is felt in the secondary circuit 
also, though considerably less than in the pri- 
mary. 

The general conclusion of this group cf experi- 
ments may be summed up as followe : 

1. A ferric self-inductance in circuit with an 
alternator which gives a simple harmonic electro- 
motive force distorts the current by introducing 
higher odd harmonics, principally the harmonic 
of three times the frequency of the fundamental. 

2. This harmonic (and in all probability all 
other harmonics) increases at the same rate as the 
fundamental when the excitation increases, the 
rate of increase being up to 4,000 o. a. s. lines of 
force per square cm. proportional to the intensi- 
ty of magnetic induction in the core of the ferric 
Inductance, 

38, When this ferric induction is a transformer 
then the distortion appears, but not seriously, in 
the induced secondary electromotive force 
if the transformer has an open magnetic 
circuit, it does not appear there to any extent 
worth considering if the magnetic circuit isa 
closed one, 

4. A practically simple harmonic electromo- 
tive force is produced by alternators with smooth 
core armatures, even if the machine is worked 
at considerable degrees of magnetization of the 
armature core. 


B. Experiments With Alternator or 
Core Armature Type. 

The machine employed in these experiments 
was the 1 H. P, alternator mentioned above. It 
is a 16 pole machine ; its armature is a Crocker- 
Wheeler 1 m. P. motor armature wound for 500 
volts. It gives at full excitation, the speed 
at which I usually ran itin these experiments, 
about 1,500 volts. 1 The transformer connected 
with it was of induction coil type with a cylindri- 
cal iron core made up of very carefully insulated 


ma 


i A more complete description of this machine and the 

1a ormer Will be found in Amer. Jour. os Science, June, 

i ' P. 510, ete. Owing to the accident which somewhat 

H pared the insulation of the armature the machine was 

alth ast year at low excitation, and hence low voltage, 
ough the speed was then considerably higher. 


Slotted 


were performed as under group a. The first 
series in this group gave exactly the same results 
as the Corresponding series in group a. The 
excitation varied from one-seventh of the full to 
the full excitation ; the amplitude of the funda- 
mental and the first odd harmonic! varied at the 
same rate during the whole interval, so that a 
parallel pair of straight lines like those in Fig. 5 
could be plotted in this case also. The second 
series resulted in the conclusion that the har- 
monic was very strong and duein a very large 
measure to the action of the armature and not to 
that of the transformer as in the other case, 
although the transformer also contributed a dis- 
tinct but small measure to the strength of the 
harmonic. The third series showed that the 
harmonic appears in the secondary of an open 
magnetic circuit transformer, although consid- 
erably weaker, but does not appear there to any 
appreciable extent when the magnetic circuit is 
a closed one. 

To the four conclusions given at the end of the 
series of experiments under group A we may, 
therefore, add the following additional conclu- 
BIODB: 

5. An alternator with slotted core armature 
produces a cemplex electromotive force in which 
the upper harmonic of threetimes the frequency 
of the fundamental is generally by far the strong- 
est. 

6. The amplitudes of the fundamental and the 
harmonic increase at the same rate with the in- 
crease of excitation ; this rate is proportional to 
the excitation, that is to say, proportional to the 
magnetization of the armature. 

7. A ferric inductance in circuit with a slotted 
iron core armature introduces no new harmon- 
ics. It seems to strengthen those already exist- 
ing in the electromotive force, that is, odd 
harmonics, especially the first odd harmonic. 


The same conclusions will evidently hold true 
for alternators of ordinary types, that is, alter- 
nators whose armature is made up of coils wound 
on iron cores which are bolted to a cylindrical 
iron drum common to all of them. 

V. EFFECT OF THE LOAD UPON THE HARMONICS. 

It is a well-known fact that the distortion of 
the primary current disappears gradualiy with 
the increase of the secondary load, that is, when 
the external part of the secondary circuit is a 
non-self-inductive resistance. The question 
arises now, what becomes of the harmonics which 
produce the distortion in the primary when the 
secondary current increases? The following 
experiments seem to answer this question defi- 
nitely. 

The arrangement of circuits was that given in 
Fig. 1b. The secondary circuit of the large 
5 K. w. transformer contained an electrolyte re- 
sistance and the secondary current was measured 
by means of a Siemens electro-dynamometer. 
For every particular value of the secondary cur- 
rent the resonant rises of potential due to the 
harmonic aud the fundamental were carefully 
determined by means of the multicellular volt- 
meter. 
relating to the harmonic of three times the fre- 
quency of the fundamental; Table VI relates to 
the fundamental (130 P. P. s.) The apparatus 
employed were the large. alternator and the 
5x. w. transformer, 


Table VI requires explanation. When the 
secondary current was over 8.6 amperes the 
resonant rise of the fundamental was too high 
for the voltmeter employed and also too risky 
for the condenser. An auxiliary resistance had 
to be introduced into the resonator to bring the 
resonant rise down to the limitsof the voltmeter. 


1 The second odd harmonic, that is, the harmonie whose 
frequency is tive times that of the fundamental, was there 
but weak. 


Table V contains the observations . 


IQ 


column. The readings that would have been 
obtained without these auxiliary resistances were 
then calculated, roughly, as follows : According _ 
to theory, which was verified by experiments 


TABLE V. 


urrent in Resonant Rise of the Har- 
ae monic in Volts. 


AmpAron Ay 
oe ir 
4. 
6.9 68 
8.5 70 
11.5 T 
15.7 85 
20 % 
28 120 
40 162.5 
56 202 
TABLE VI. 
Resonant Auxillary Resonant 
Rise of the Resistance Rise of the 
Secondary Fundamen- inthe Fundamen- 
Current in talin Volts Resonatorin tal in Volts. 
Amperes. copeer rea): Ohms. Calculated): 
0 
8.6 240 0 240 
5.0 122 50 503 
6.7 150 50 616 
9.0 200 50 825 
17.3 200 100 1,450 
27.0 185 210 2,613 
44.0 155 410 4,127 
56.0 160 510 5,100 


described in the beginning of this paper, the 
resonant rise multiplied by the resistance of the 
resonator gives a constant product for all resist- 
ances as long as the period of the resonator is 
practically independent of these resistances. 
The resistance of the resonator coils was 16 
ohms. Hence if, for instance, x denote the rise 
which would have been obtained without auxili- 
ary resistance in the resonator when the second- 
ary current was 5 amperes, then since with an 
auxiliary resistance of 50 ohms the resonant rise 
was 122 volts we have with a rough approxima- 
tion 

a= ue 88 = 603 volts. 


In this manner the figures of the fourth col- 
umn were obtained. They are only very rough 
approximations, but still they give a very fair 
idea of the ratio of the fundamental to the upper 
harmonic at various loads. Curves I and IT, 
Fig. 6, were plotted from these data. The sec- 
ondary amperes were taken for the abscisss and 
the corresponding resonant rises in volts for the 
ordinates. Curve III represents Curve II 
plotted on a different scale for the volts of the 
resonant rise of potential. These are given in 
the right hand vertical column of the diagram, 
This curve gives a better picture of the gradual 
apparent Increase of the harmonic, An inspec- 
tion of I and II shows clearly how much more 
rapidly the fundamental increases than the hbar- 
monic. In reality the increase ig even more 
rapid, for according to Table V it appears as if 
the strength of the harmonie increased with the 
secondary current, only much less rapidly than 
the fundamental. For instance, at open second- 
ary the voltmeter indicated 65 volts for the 
resonant rise of the fundamental, and at 56 am- 
peres in the secondary this rise was indicated by 
202 volts. Butit must be noted that in the first 
case the voltmeter needle went from practically 
zero at no resonance to 62 when resonance wag 
reached, whereas in the second case it went 
from 135 volts at no resonance to 202 volts when 
resonance was reached, so that the real resonant 
rise was practically the same in both cases, Sim- 
larly for all other loads in the secondary, It 
follows, therefore, that if the harmonic inereased 
at all with the increase of the load, this increase 
was much smaller than appears at first sight from 
the data of Table V. The more important con- 
clusion, however, which follows from this experi- 
ment and which I wish to point out more par- 
ticularly is, that the harmonie which manifests 
itself in the distortion of the primary current 
when there is no load in the secondary is present 
at all loads, if not stronger, then certainly with 
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about the same strength. At full load this har- 
monic could not possibly be detected by Jou- 
bert’s method of sliding contact, it is so exceed- 
ingly small in comparison to the fundamental. 


This persistence of harmonics at all loads even 
when completely hidden by the fundamental 
wave holds true also when their origin can be 
traced to the action of thearmature of the gener- 
ator, as in the case of the machine with slotted 
iron core armature, In all cases their strength 
seems to depend upon the mean intensity of mag- 
netization of the magnetic circuits to which they 
owe their origin and upon nothing else. 

Another somewhat more difficult but very in- 
structive way of proving the persistence of the 
harmonics is represented in Fig. 7. In circuit 
with the primary of the large machine and trans- 
former described above are two equal air-core 
transformers, a b and a’ b'. By means of a 
double switch either one of the two can be made 
a part of the resonating circuit, c,d, f. A num- 
ber of condensers, D, in series, are connected 
across primary circuit as indicated. The two 
air-core transformers, a b and a’ b’, will be 
equivalent when the resonator voltmeter, e, gives 
the same indications, no matter which one of the 
two transformers be connected to the resonator. 
This balanced arrangement having been ob- 
tained, the balance will be disturbed as soon as 
the condenser p is plugged in, and it will be 
disturbed in a great variety of ways, according 
to the capacity pluggedin. But when the trans- 
former B is of closed magnetic circuit type, 
then the resonator indications remain practi- 
cally the same as long asthe resonator is switched 
on the air-core transformer a’ 0b’, no matter 
what capacity is plugged in the condenser D. 
When the resonator is switched on the air-core 
transformer a b, then its indications will be 
different for every particular capacity inp. In 
fact the circuit a, a b, D, a can be treated as an 
entirely separate circuit from the circuit a, a’ b’, 
B, A. 

This statement needs practically no modifica: 
tion in order to cover that case also in which the 
self-inductance of the primary of B is diminished 
by putting a non-self-inductive load on the sec- 
ondary. This utter disagreement between 
theory and experiment deserves a closer discus- 
sion, but since its connection with the subject of 
this paper is only an indirect one,I prefer to 
reserve it for snme other time. That which has 
a direct bearing upon the present discussion is 
the method which the above mentioned relation 
offers for observing the variation of the harmon- 
ics with the load without the disturbing induc- 
tive effect of the large primary current. It is 
this : Connect the air-core transformer a b (and 
with it the resonator ) in series with the conden- 
ser. Add to this series an auxiliary coil c (no 
iron core). By the combination thus obtained 
bridge the primary circuit, so that in place of the 
simple condenser bridge D given in Fig. 7 there 
will be a bridge consisting of condenser p, the 
sir-core transformer a b and the auxiliary coil c. 
The office of the auxiliary coil will be explained 
presently. The secondary c being open, tune 
the circuit consisting of the alternator armature, 
the primary conductors up to the bridge and the 
bridge to any one of the harmonics. The tuning 
is done by means of varying the capacity of the 
condenser and the self-inductance of the auxiliary 
evil. Thea close the circuit by means of an 
electrolyte resistance and vary the secondary 
current. It will be found that the harmonic 
diminishes only slightly with the increase of the 
secondary load. As an example I give the fol- 
lowing : The circuit just mentioned was tuned to 
the harmonic of five times the frequency of the 
fundamental, that is, 650 P. r. s. At no load the 
resonator indicated a rise of 108 volts, at full load 
the rise was 94 volts. But this drop, small as it 


was, might have been caused by armature reac- 
tion. 

Whatever the ultimate meaning of the appear- 
ance and the persistence of the odd harmonics in 
an alternating current wave may be I am not 
quite prepared to state with any high degree of 
confidence, One thing is certain, and that is 
that they are present at all loads with almost 
undiminished strength. Their presence is hid- 
den by the fundamental wave at heavy loads, 
but when conditions favoring resonance with 
any one of them arise they will certainly come 
out and do all the mischief they can to the insu- 
lation. The self-induction of a motor, or that of 
a closed magnetic circuit transformer, has prac- 
tically no bearing upon the conditions of their 
resonance. These conditions depend in such 
circuits solely upon the self-induction of the 
alternator on the one hand and the self-induc- 
tion and static capacity of the line on the other. 
According to the experiments just described the 
resonant current is confined entirely to the 
alternator and the line, the dielectric forming a 
part of its circuit. These observations will be 
modified in the case of transformers with open 
magnetic circuits, and their equivalents, that is, 
closed magnetic circuits possessing considerable 
magnetic leakage, especially when the conditions 
of the line favor resonance with the fundamental 
frequency, this frequency being low ; such mag- 
netic circuits possess much less magnetic slug- 
gishness and can intluence considerably the con- 
ditions of resonance with a low frequency. 


VI,—DISTORTION OF THE SECONDARY CURRENT. 

It was pointed out that the superposition of 
harmonics upon the fundamental wave was con- 
fined to the primary circuit when the secondary is 
closed by a non-self-inductive resistance, that is, 
if the transformer is of closed magnetic circuit 
type. With an open magnetic circuit trans- 
former the deviation of the primary current 
wave from the simple harmonic form, due to 
action of the generator or the transformer, or 
both, is felt more or less in the secondary current 
also. If, however, the secondary is closed by a 
a ferric self-inductance, then odd harmonics will 
appear in this circuit also in both types of trans- 
formers. In fact, the secondary circnit should 
now, as far as the harmonics are concerned, be 
considered as a separate circuit, in which the 
secondary coil of the transformer and the ferric 
inductance in the secondary circuit play the same 
part asthe armature of the alternator and the 
transformer play in the primary circuit. 

The series of experiments which related to the 
origin and growth of harmonics in the secoudary 
circuit was exactly the same as the one described 
above, by means of which the so-called distortion 
of the primary current was studied. The results 
were the same. The presence of harmonies is 
due to the action of the ferric inductance ; their 
strength increases proportionally to the intensity 
of magnetization of the iron in the ferric induc- 
tance. They seem to be entirely independent of 
hysteresis, that is, if by hysteresis the process be 
understood by means of which mest of the heat 
is generated in avery finely laminated, well in- 
sulated and well annealed iron core, when such a 
core is subjected to rapid reversals of magnet- 
ism. I shall describe briefly an experiment bear- 
ing upon this point. The secondary circuit of 
the 5 g. w. transformer was closed by an elec- 
trolyte resistance, and a short cylindrical coil 
having about 120 turns coarse copper wire. A 
short cylindrical core made up of very fine (No. 
26 B. and S.) and well annealed iron wire could 
be inserted into this coil. The core was 40 cm. 
high ‘and 5 cm. in diameter. The wires were 
fairly well insulated from each other. A layer of 
fine copper wire surrounding this coil formed 
part of the resonator circuit. First, the sec- 
ondary current was passed through the coil be- 


fore the iron core was inserted. The resonator 
could detect no harmonic worth mentioning even 
when the current was increased almost to full 
load. But as soon asthe iron core was intro- 
duced the odd harmonics appeared, especially the 
third harmonic ; its strength increased propor- 
tionally to the current. Placing now another 
similar iron core on the top of tie first and ad- 
justing it in such a way that it allowed a small 
rocking motion the two cores could be set into 
violent vibration by the inductive action of the 
current, which gave a very loud note correspond- 
ing in pitch tothe frequency of the alternator. 
The vibration could be stopped by pressing the 
top core against the lower core and against the 
table. The vibration produced no appreciable 
difference in the strength of the harmonic; if 
anything, it seemed to make it stronger. This 
experiment seems to me to render the theory 
which ascribes the origin of harmonics to the 
hysteretic action of iron completely untenable. 

I do not think that the proper time has arrived 
yet for the formulation of a physical theory 
which will give a complete account of the pecu- 
liar behavior of iron, by means of which it 
superposes odd harmonics upou the wave of a 
simple harmonic current. The view which irre- 
sistibly suggests itself to my mind is simply 
this: Upper harmonics will be generated 
whenever more or less abrupt changes of 
the magnetic state in any part of the magnetico 
field through which an alternating current 
flows occur. A slotted core armature or an arms- 
ture made upof coils with iron cores distributed 
over a drum common to all of them will intro- 
duce such abrupt changes. An alternating 
current motor, especially when it is not of a 
smooth core armature type, will also cause ab- 
rupt changes of magnetism and hence cause 
strong deviations of the feeding current from the 
simple harmonic form. But if this view be cor- 
rect, then every complete cycle of magnetization 
to which iron is subjected when under the in- 
ductive action of a simple harmonic current 
must be accompanied by some abrupt changes in 
magnetism, andthat, too, whether the mean mag- 
netic intensity of the cycle be large or small. A 
great many things may be suggested which could 
account for such cyclic abrupt changes. One 
thing is certain and that is, that hysteresis, as 
commonly understood, will not account for them; 
for these peculiar abrupt cyclic changes, if they 
really exist and are the cause of harmonics, are 
not affected by mechanical vibrations by which, 
as is well known, all hysteretic effects are influ- 
enced very much. But whatever the real theory 
underlying these upper harmonics may be, the 
bare fact which the engineers have to face 18: 
there is no cure against harmonics as long as the 
circuits contain iron. Hence construct your 
lines in such a way that conditions favoring res- 
onance with the frequency of the fundamental 
or with one of its odd upper harmonics will 
seldom occur, and whenever they do occur the 
resonant rise of potential should not be capable 
of producing any damage. Avoid slotted arma- 
tures and armatures with projecting pole pieces, 
and keep the magnetization down as much as 
possible. 

VII. — FLUCTUATIONS OF THE ROTARY FIELD. 


Before closing this paper I will describe briefly 
the application of the resonance method of anal- 
ysis to the study of the intensity fluctuations of 
a rotary magnetic field. The investigation was 
carried out by two students of the Electrical 
Department of Columbia College, at my sugges- 
tion, and will be published in the near future. 
The method, briefly stated, is this: A suitable 
number of turns of wire are subjected to the 
induction of a rotary maguetic field. These turns 
form part of a resonator. Whatever fluctuations 
there be in intensity of the rotary field they will 
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be periodic, their period bearing a perfectly defi- 
nite ratio to the periodicity of the current which 
prodaces the rotary field. For instance, in a 
three-phase combination of alternating currents 
the intensity of the rotary field will, according 
to theory, show six maxima and six minima dur- 
ing each complete revolution, the maxima differ- 
ing from the minima by about 14 percent. A 
circuit, subjected to the inductive action of such 
a field should have a periodic electromotive force 
induced init whose frequency will be either 
three or six times the frequency of the funda- 
mental according to the shape of the curve of 
fluctuations. Similarly in a rotary magnetic field 
produced by a two phase combination of alter- 
nating currents. If such electromotive forces 
were induced the resonator would detect them, 
aud from the resonant rise of potential the ex- 
tent of the fluctuations producing these electro- 
motive forces could be estimated. No electromo- 
tive forces of this type were detected in either a 
triphase or a two phase combination. Hence the 
inference: Rotary mignetic fields produced by 
reasonably well constructed machines are not 
accompanied by fluctuations in their intensity. 
In conclusionI wish to thank my friend, Prof. 
H. A. Storrs, of the University of Vermont, 
who during his whole stuy at my laboratory this 
year was always anxious to aid me in my work in 
a most ready and disinterested way. His most 
efficient assistance was of the greatest value to 
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X.—Scientlfic Writings, * 


I have in these reminiscences frequently had 
occasion to make some explanatory observations 
on my technical papers, which are described in 
the second volume of my ‘‘Scientific and Tech- 
nical Papers,” published in the years of 1889 and 
1891 by Julius Springer.t I have called atten- 
tion to most of my earliest scientific writings, 
as they have had great influence on my career, 
and as they have probably remained unknown to 
the younger generation of physicists. I feel, 
however, the need of making also some critical 
remarks, accompanied by an estimate of results, 
on my later scientific work, which in many points 
diverges from the accustomed paths of the preva- 
Jent physical theories and has, therefore, found 
no general recognition. 

In several papers written in the years 1860 to 
1866. and published in Poggendor{pPs Annalen, 
I investigated the question of the electric con- 
ductivity of metals, and proposed the first and 
up till now only method of obtaining an empiri- 
cal reproducible standard of resistance. J 
showed that my method made it possible to 
determine exactly the resistance of an approxi- 
mately prismatic space filled with pure mercury 
to within a ten thousandth of its value, and thus 
solved the question of an absolute unit of resist- 
ance, i. e., one resting on a definition, with an 
exactness Corresponding to the fineness of our 
measuring instruments. By these means exact 
and comparable electric measurements were first 
rendered possible. 

In the course of this investigation I confirmed 
the proposition, already laid down by others, 
that solid alloys always exhibit a greater resist- 
ance than corresponds to the resistances of the 
several component metals; I showed, however, 
that this does not hold good for fluid metallic 
combinations, which retain in the fluid state the 
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resistance of the single metals unchanged. This 
behavior of the metals I showed could be utilized 
for the determination of the specific resistance 
in the fluid state of metals not readily fusible. 
Further I discovered that the resistance of 
metals is considerably enhanced by fusion, and 
that at the same time the latent heat of fusion 
increases the resistance in a higher degree than 
the sensible heat of a solid or liquid conductor. 
I found, too, that the increase of resistance by 
fusion does not occur discontinuously, but that 
the resistance rises continuously within a certain 
range of temperature and joins without break 
the resistance curve of the fused metal. Hence 
I concluded that the physical process of fusion 
and solidification essentially consistin the absorp- 
tion and liberation of latent heat, which take 
place within a definite range of temperature 
during liquefaction. 

In a later essay on the dependence of the elec- 
tric conductivity of carbon on temperature I 
have confirmed Matthiessen’s assertion, that the 
conductivity of carbon increases with rising 
temperature, and have shown the objections of 
Beetz and Anerbach to be erroneous. In expla- 
nation of this surprising behavior of carbon I 
advanced the hypothesis that the difterent states 
of carbon—charcoal, graphite, diamond—are 
allotropic states of ‘‘carbon devoid of latent 
heat” not occurring in nature, and are essentially 
distinguished from one another by the quantity 
of absorbed latent heat. 

This hypothesis was further confirmed and 
developed by an investigation of the property of 
selenium, discovered by Willoughby Smith, of 
being a better conductor of electricity in the 
light than in the dark. I found that besides 
the selenium, which is changed by a slight 
enhancement of temperature from the amorphous 
non-conducting into the crystalline conducting 
condition, there is still a third modification 
which is produced by heating amorphous sele- 
nium a long time till near its melting point, i.e. to 
about 400 degs. F. Both these modifications of 
the electricity conducting selenium are essen- 
tially distinguished from one another by this, 
that the former conducts electrolytically, i. e. 
like the electrolytic fluid conductors, better at a 
higher temperature, the second. long and highly 
heated, on the other hand metallically, i. e. like 
the metals, worse at a higher temperature. In 
this behavior of amorphous selenium, rapidly 
cooled from the fused condition—viz., when 
heated to over 180 degs. F. of losing indeed a 
great part of its latent heat of fusion, retained in 
rapid soliditication, and of becoming electrolyti- 
cally conductive, but with longer continued 
and higher heating in the vicinity of its melting 
point, of giving off more latent heat, and then of 
becoming still better conductive and that metal- 
lically-- I found a confirmation of my previously 
suggested hypothesis, that the electrical resist- 
ance of a body is an equivalent for the quantity 


of heat stored up in it in the sensible as well as 


in the latent state. Further it seemed to prove 
that latent heat has a greater power than sensi- 
ble heat of causing resistance, and that bodies 
without allotropically latent heat conduct metal- 
lically, and moreover in such a way that the 
resistance increases uniformly with the tempera- 
ture reckoning from zero, while the resistance- 
causing influence of allotropically latent heat 
decreases with rising temperature. 

According to this theory all simple bodies, 
which are not an allotropic modification of their 
original metallic primitive state, in which heat 
has become latent, must conduct metallically, 
and it is probable that the so-called active state 
of bodies is nothing else than this state devoid of 
latent heat, termed by me the metallic, which in 
semi and non-metals can only occur in chemical 
combinations without passing immediately into 


charge of the conductors employed. 
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an allotropic modification, heat becoming latent. 
According to this hypothesis we have, therefore, 
to imagine that the molecules of all non-metallic 
solid bodies can assume different positions of 
stability, corresponding to definite quantities of 
work which have been used up for constituting 
them. Only metallically constituted bodies can 
enter into chemical combinations. Latent heat, 
therefore, forms an obstacle to chemical combi- 
nation, and if such nevertheless occurs heat 
must at the same time become sensible. Con- 
versely a body becoming chemically free must 
be constituted metallically, is therefore in the 
active state at the moment of becoming free. 
Left to itself, heat becomes latent by absorption 
of sensible heat if it is a semi or non-metal 
whereby its electric conductivity is then partially 
or wholly destroyed. Heightened temperature 
makes the molecular arrangement, which corre- 
sponds to the heat absorbed, less stable, enhances 
therefore the electrical conductivity and at the 
same time the chemical affinity. Since heat 
becomes latent when metals form alloys, the 
conductive resistance of such alloys does not 
increase in proportion to the absolute tempera- 
ture, as with the simple pure metals, but the 
latent heat of combination of the alloy forms a 
disturbing element, which further increases 
the resistance and thereby nullifies the propor- 
tionality of the same to the absolute tempera- 
ture. 

I succeeded in employing also technically the 
metallically conductive modification II of crys- 
talline selenium, discovered by me, for the con- 
struction of a selenium photometer, 

In an old paper I furnished the proof that the 
dielectric becomes heated by repeated charge 
and discharge, and thereby found an experimen- 
tal confirmation of Faraday's molecular induc- 
tion theory. 

In the year 1875 an opportunity occurred of 
bringing into use my modified method, proposed 
in 1845, of measuring the velocity of propaga- 
tion of electricity in suspended wires. The ex- 
periments, which were instituted with a double 
iron wire 7'87 miles long, yielded a velocity of 
propagation of 150,300 miles, a result which 
satisfactorily agrees with Kirchhoff’s calculated 
result, regard being had to retardation by the 
condenser action of the wires and to the self- 
induction. Before the performance of these 
experiments, very carefully carried out by Dr. 
Frolich, I inclined to the opinion that the actual 
velocity of electricity in conductors would be 
immeasurably large, as an experiment, which I 
made with a caoutchouc tube more than a hun- 
dred feet long filled with water, did not show 
any perceptible difference in position of the 
spark marks. The velocity of propagation of 
electricity could accordingly not depend mainly 
on the specific resistance of the traversed con- 
ductor, and I regarded it therefore as probable 
that the very different values found by Wheat- 
stone, Fizeau, Gounelle, and others had only 
been expressions for the retardation by the 
This doubt 
was removed by the experiments described, for 
the further prosecution of which I have unfor- 
tunately never found time and opportunity. 

I was led into a sphere of inquiry entirely new 
for me by an observation of the activity of 
Vesuvius in May, 1878. It struck me that from 
the brightly glowing opening at the apex of the 
lava cone, which had risen in the interior of the 
large dark crater, explosion-like eruptions 
occurred with great regularity at intervals of 
several seconds, More exact observation showed 
that each explosion was followed by an absorp- 
tion of air so powerful that the opening often 
sucked in at the same time even ejected scoriæ 
or stones, which were again precipitated in its 
vicinity. Inflammable gases, evolved continu- 
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ally from the earth’s interior, must have become 
mixed in the upper vent of the orater with atmos- 
pheric air, which had been absorbed by the rare- 
action of the air caused by tbe preceding explo- 
i on, and thereupon exploded, to produce anew a 
‘ arefied space. Thisobservation led me toa con- 
deration of the process of the formation of the 
earth and its present condition from a physico- 
mechanical standpoint, the results of which 
differed considerably from the prevailing opin - 
ions. 

Two diametrically opposed views have hitherto 
been advanced in geology, that of the pure geol- 
ogists and that of the mathematicians. The 
former mostly adhere to the old view, already to 
ba called historical, that the earth was once in a 
molten state, whilst air and water formed the 
likewise still glowing atmosphere, that then with 
progressive refrigeration and after formation of 
a solid crust the seas were disengaged, and with 
the help of frequent partial elevations and 
depressions of the crust deposited the vast sedi- 
mentary strata which now cover almost the 
whole surface. Theseelevations and depressions 
were said to be produced by internal volcanic 
forces, which still to this day give evidence of 
themselves in volcanoes. English physicists, 
among them Sir William Thomson, now Lord 
Kelvin, have opposed this basis of the theory of 
the earth’s formation with weighty arguments. 
Lord Kelvin has declared that the whole terres- 
trial body must be more solid than glass hard 
steel, as calculation proves that its surface would 
otherwise participate in the tidal movement pro- 
duced by the attraction of sun and moon, conse- 
quently an injependent ocean-tide could not 
then occur. J. Thomson has supported this 
calculation by a physical consideration which 
goes to show that the fusing temperature of 
bodies which expand on solidification is lowered 
by pressure, but of bodies which contract on 
solidification is heightened by pressure. Now, 
since the silicates, as he infers, contract on solidi- 
fication about twenty per cent., the pressure 
increasing with the depth would not allow the 
rock masses to fuse in spite of the heightened 
temperature, but make them still more solid. 


It is remarkable that these diametrically 
opposed views on the nature of the earth’s crust 
should have been before the world for years 
without giving rise to violent controversies, 
although the question at issue affects the very 
basis of practical geology. The geologists, as 
already mentioned, for the most part maintain 
the theory of a crust floating on a fluid or gas- 
eons nucleus, and the mathematicians cling to 
Lord Kelvin’s theory of a solid nucleus, without 
troubling themselves much about the difficulties 
in the way of explaining the actual formation of 
the surface ! 

I have tried to solve this contraction by show- 
ing that considerations having reference to 
actual facts opposed the physical foundations of 
Thomson's calculations. The chief of these is 
that Bischof’s statement, that silicates became 
about 20 per cent heavier in passing from the 
fluid to the solid state, is incorrect—-as follows 
at once from the well-known fact that solid sili- 
cates always float on the fused ones when they 
have nearly assumed the temperature of the 
latter. Further I called attention to the point 
that Lord Kelvin’s calculation takes no notice of 
the time required by the viscous terrestrial mass 
to assume the form which is every moment pre- 
scribed to it by the deforming tendencies of the 
attraction of the sun and moon. As in these 
changes of form we have to do with dislocations 
of masses, which stretch continuously over the 
whole body of the earth from molecule to mole- 
cule, and therefore requirea considerable time to 
take place, no universal tidal wave could be pro- 
duced advancing uniformly with the earth's 
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rotation, and altogether such a one could only 
arise to a very slight degree. A refutation of 
these objections to the mathematical necessity of 
a solid core is still wanting, and we are therefore 
entitled, in discussing the formation of the 
earth’s surface, to assume a viscous or gaseous 
state of the interior. 


BOOK REVIEW. 
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THE PRACTICAL APPLICATION OF DynamMo-ELEc- 
TRIO MacHINERY. By C. W. MoFappen 
AND Wm. D. Ray. 12mo. 167 pages. Illus- 
trated. Price, $1.00. Chicago: Date & 
Ruggles. 

This is a handy little volume suitable for the 
coat pocket, and one for which there is certainly 
room. It isa clear and concise exposition of the 
theory and construction of dynamo-electric 
machinery without undue use of technical terms, 
and just such a book as the layman anxious to 
The 
scope of the work is best indicated by the table 
of contents, which is as follows: Chap. I, Ele- 
mentary Data, Units of Measurement, Ohm’s 
Law. Chap. II, Magnetism and Induction, 
Methods of Current Generation. Chap. III, 
Theory of Dynamos, Action of Commutators, 
Methods of Dynamo Control. Chap. IV, Cur- 
rent Distribution, Losses in Copper Conductors, 
Fuses and Safety Cat-Onts. Chap. V, Trans- 
formers, Construction and Use, Alternating Cur- 
rent Distribution. Chap. VI, Types of Dyna- 
mos, Direct and Alternating Current, Their 
Application in Practice. Chap. VII, Causes of 
Trouble in Dynamos, Their Remedy and Pre- 
vention, Methods of Testing for Faults. 
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The Canadian Electrical Association. 


The next Convention of this Association will 
be beld in Montreal the latter part of Septem- 
ber. The date of the Convention will if possi- 
ble be arranged to suit the usual fall excursions 
given by the railroad companies to Montreal and 
Quebec, so that extremely favorable rates may 
be expected. 

The Convention will be held in the Mechan- 
ics’ Institute Building, and will extend over 
three days. The papers that will be brought 
before the Convention and the discussions 
thereon will be of the utmost interest to all 
branches of the profession. They comprise: 

‘The Possibility of Securing Better Regula- 
tion at Central Light and Power Stations by 
means of Fly Wheel Accumulators of Improved 
Construction,” by Mr. John Galt, C. E. and 
M. E., Toronto. 

“ A Method of Distribution with Equalization 
of Poteutial Differeuce,” by Mr. D. H. Keeley, 
of the Government Telegraph Service, Ottawa. 

Paper by Mr. E. C. Breithaupt, Berlin, Ont. 

“ The Application of Electricity for Medica] 
and Kindred Purposes from Light and Power 
Circuits,” by Mr. W. B. Shaw, Montreal. 

Paper by Mr. T. R. Rosebrugh, School of 
Practical Science, Toronto. 

‘6 Electrolysis,” by Mr, J. A. Baylis, Bell Tele- 
phone Company, Toronto. 

“ Telephone Cables, their Construction and 
Maintenance,” by Mr. J. F. Schwartz, Bell Tele- 
phone Company, Montreal. 

“ Alternating Motors,” by Mr. L. M. Pinolet, 
Montreal. 

_ Paper by Mr. John Langton, Toronto. 


The Falkenau Engineering Co., Limited. 


The above is the corporate title of a new engi- 
neering firm just organized in Philadelphia. The 
members are: Arthur Falkenau, M. E.; Edwin 
R. Keller, B. 8., M. E.; Clayton M. Pike, B. 8.; 
Elmer G. Willyoung, B. S. These gentlemen 
have all had extended experience in the busi- 
ness, and they should be successful in their new 
undertaking. Their offices are in the Betz Build- 
ing, Philadelphia. 


COMMUNICATIONS. 


The General Electric Company’s Chilean 
Affairs. 


Editor of ELECTRICITY. 

Deak Sir: I beg to be allowed to make use of 
your valued columns to correct some misstate- 
ments of Mr. H. C. Stevenson, of Concepcion, in 
an article which appeared in your issue of April 
4,entitled ‘‘ General Electric Business Methods," 
which do great injustice to the General Electric 
Company as well as to Mr. Mazenet and my- 
self. 

The General Electric Company have never of- 
fered Mr. Stevenson, through me, to send him 
machinery for increasing his plant and receive 
in payment mortgage bonds on his establish- 
ment. Mr. Stevenson has evidently misconstrued 
my statement to him that if he would furnish me 
with an exact statement of his business, and 
would issue mortgage bonds, I would send them 
on to see if they could be placed in New York 
for such an amount as would pay for the machin- 
ery which he requires. As to Mr. Stevenson’s 
statement that he holds the original letters in 
which the offer he speaks of was made, it is my 
belief that he will have a great deal of trouble to 
produce them, for the General Electric Company 
have furnished me with copies of all the letters 
they have written him, and I therefore believe 
that I speak with a full knowledge of the sub- 
ject. 

To close, I would add that over a year ago Mr. 
Stevenson sent orders to the General Electric 
Company, through me, for materials tothe value 
of $18,261.07, in three installments, to be paid for 
on their arrival at Talcahuano. The goods arrived 
many months since and he has as yet not paid 
for any of them. His business methods are cer- 
tainly more peculiar than those of the General 
Electric Company. Very truly yours, 

Gro. W. WATERS, 
Chile Agent of the General Electric Co. 
Santiago, Chile, June 12, 1894. 


‘‘ Electro-Dynamic Machinery.” 


OSTERVILLE, N. J., July 19, 1894. 


Editor of ELECTRICITY. 

A dispute has arisen among a few of us as to 
the correctness of the definition of ‘‘ electro-dy- 
namic machinery.” as given in a contribution of 
Messrs. Houston and Kennelly to another paper 
in its issue of July 2ist. The definition runs 
thus: ‘* By electro-dynamic machinery is meant 
any apparatus for the production, transference, 
utilization or measurement of energy through 
the medium of electricity.” Recognizing the 
scrupulous attention to accuracy in all things 
electrical for which your paper has become so 
distinguished, we have agreed to abide by your 
decision. T. T. J. AND OTHERS, 

(Originally in machines of this type it was 
supposed that the fields must either be perma- 
nent steel magnets or electro-magnets excited 
from an external source. When it was discov- 
ered that a machine having electro-magnetic 
fields was capable of building itself up and could 
self-excite itself from the start—pull itself 
over the fence by its own bootstraps, as it were— 
the principle involved was called the ‘‘ electro- 
dynamic principle,” and machines constructed 
upon this self-exciting principle were termed 
electro-dynamic machines, and the use of this 
term was confined solely to such machines, 
whether series, shunt or compound wound. We 
think therefore that the definition above given 18 
entirely too broad, and know of no authority for 
it, although the term as thus defined has 
come into general use through carelessness in 
the use of language, just as the term ampere 18 
often used as a definite quantity instead of a rate. 
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What is Going on in the Electrical World. 


Duluth, Wis.—The city council ‘has passed a 
franchise granting rightsin Duluth to T. M. 
Zeller and others, organized as the Automatic 
Telephone Company. 

Worcester, Mass .—The contract for the new 
electric plant for the Westboro Insane Hospital 
has been awarded to the Columbia Electric 
Company of this city. 

Muncie, Ind.—Chas. H. McCulloch,of Boston, 
has been given a franchise of the streets of Red 
Key for the proposed electric railway between 
Red Key and Dunkirk. 


Dedham, Mase.— Having tried the old-fash- 
ioned bell alarm for 258 years, Dedham has at 
last decided to discard it for an electric fire 
alarm system, which is being installed. 


Salt Lake City.—The steam tramway used in 
transferring the ores from the Mammoth and 
Copperopolis mines to the Mammoth mill and 
the Union Pacific Railway is to be changed to 
an electric road. 


Stroudsburg, Pa.—The Delaware Valley 
Electric Road will be built by the Union Elec- 
tric Construction Company of Philadelphia. The 
work will be pushed in order to have the road 
completed by October. 


Hastings, Neb.—The plant of the Hastings 
Electric Light Company has passed into the 
bands of a newcompany. A new power house 
will be built and the lines extended into the resi- 
dence portion of the city. 


Pittsburg, Pa.—The electrical display at the 
approaching Grand Army encampment will be a 
leading spectacular feature, and the committee 
are anxious to have it surpass anything nitherto 
witnessed on & similar occasion. 


Saginaw, Mich.—Issac Bearanger, of East 
Tawas, has announced his intention of construct- 
ing an electric railroad from Saginaw to Bay 
City. The proposed road will touch Curroll- 
town, Zilwaukee, Frankenlust, Salzburg and 
West Bay City. 

Buffalo, N. Y.—A company has been organ- 
ized here to transform about 200 acres of land in 
the suburbs into a cemetery. They will put 
funeral cars on the electric railway passing the 

ounds, and thusdo away with the expense of 

earse and coaches. 


Chicago.—The Co-operative Electric Light 
Company has made an assignment in favor of 
Jacob W. Richards as assignee. Judge Scales 
has entered an order for the assignee to operate 
the plant pending a settlement with the credit- 
ors, The assets of the concern are estimated at 
$200,000; liabilities, $100,000. 


Erie, Pa.—The common council committee — 


has approved an ordinance providing for the in- 
crease of the city indebtedness by $125,000 for 
the purpose of building and equipping an elec- 
tric light plant, the question to be submitted to 
the citizens at the next general election. 


Middletown, 0.—The Cincinnati, Middletown 
and Dayton Traction Company haye withdrawn 
their petition asking for the right of way through 
this city on account of the opposition of some 
members of the council. The road will net be 
abandoned, but will go through the outskirts of 
the city. 


Johnstown, N. ¥.—The question of a new 
railroad from Amsterdam to Gloversville is now 
claimed to be a matter of only a short time. It 
18 stated authoritatively that a company was 
formed in this village last week in furtherance of 
the project and that enough money was pledged 
to build the road. 


Detroit, Mich.—Contractor Thos. Nevins, of 
Orange, N. J., has closed the purchase of the 
Detroit street car lines. He will pay for the 
roads, which comprise eighty miles of tracks, 
thirty of which are already equipped with the 
trolley system, $8,250,000, $4,000,000 in cash and 
the balance in bonds. 


Hudson, Mass.—The Electric Light Com- 
pany has sued the town for $18,000 damages for 
its failure to purchase the electric lighting plant 
after having voted twice in open town meeting 
to accept the provisions of an act allowing towns 
to own and operate electric light and gas plants. 

he papers are returnable on August 1. 


Richmond, Va.—Ata meeting of the common 
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council last week, Mr. Epps offered a resolution 
appropriating the sum of $100,000 for the build- 
ing and equipping of an electric light plant to be 
owned by the city. The finance committee is to 
be furnished the money by the issuing of 4 per 
cent. city bonds or otherwise. The resolution 
was referred. 


Columbus, Ohio.—The county commissioners 
have granted the right of way through this 
county to the Madison County line over the old 
National pike toa company organized to con- 
struct an electric line from this city to Cincin- 
nati. The applicants were H. B. Morehead, L. 
D. Hagerty, Dennis Dwyer and O. B., Brown. 
It is a fifty-year franchise. 


Baltimore, Md.—The Baltimore and Ohio 
Railroad Company is about to erect a power 
house designed to furnish the electric power for 
the operation of trains in the Belt Line tunnel. 
The power house is located at the southern end 
of the tunnel, and will be an imposing structure. 
—Work will begin on the Baltimore, Middle 
River and Sparrows Point electric road about 
August 15. 


Binghamton, N. Y.—The bids for extending 
the electric light plant of the State Hospital, on 
being opened at a meeting of the board of trus- 
tees, were found to be $20.009 or more higher 
than the appropriation. The bids were all re- 
jected and new specifications were ordered 
made. These specifications will omit the light- 
ing of the farmhouse and buildings located far 
from the asylum. 


McKeesport, Pa.—The Herald reporter has 
been taking a view of the new Westinghouse 
works at Brinton. He says: ‘‘ One may get some 
idea of the magnitude of the new Westinghouse 
works by looking at the three immense build- 
ings now under construction and then imagining 


five more gigantic structures covering more than’ 


as much ground as those already started. The 
whole plant when completed will occupy about 
fifty acres.”’ 


Rutherfordtown, N. C.—An electric rail- 
road project of somewhat extensive scope is soon 
to be carried out in this vicinity. It provides 
for the building of a 17-mile road from Ruther- 
fordton to Chimney Rock through the rich val- 
ley of the Broad River, between lofty mountains, 
with picturesque scenery on al] sides. The 
building of an elevator to the top of Chimney 
Rock dome, a height of 1,164 feet, 18 also part of 
the project. 


Lynn, Mass.- -In the report of the assessors 
the statement is made that ‘‘the decrease in the 
value of General Electric stock, of which Lynn 
citizens are Jarge holders, and the removal of a 
portion of the machinery to Schenectady, to- 
gether with the reduction of manufacturing 
stocks in trade incident to the times, cause a loss 
of personal property of nearly $1,600,000. There 
is a gain of something over $1,000,000 in real es- 
tate, leaving a reduction of about half a million 
dollars in the total valuation.” 


Providence, R. I.—The Rice & Sargean} 
Steam Engine Company, recently incorporated 
for the manufacture of steam engines in this city, 
will make a specialty of a four-valve automatic 
cut-off engine with double parted rotary Cor- 
liss valves, provided with a trip gear and designed 
with particular reference to the needs of electri- 
cal and cable plants. The officers of the new 
company are: President, R. A. Robinson; vice- 


president, Z. Chaffee; secretary, John W. Sar- 


geant; treasurer, Richard H. Rice. 


Ottawa, Can.— Chas. R. Hosmer, of Montreal, 
Alex. Siemens, of London, Eng., vice-president 
of the Commercial Cable Company ; Tobias But- 
ler, of Montreal, and A. M. Neale, of Detroit, 
were here a few days ago to look overthe ground 
with the colonial delegates as to building the 
Pacific cable. The capitalists of tbe party in- 
spected the mica deposits in the neighbor- 
hood and the water power at the Chaudiere, 
witb the possible view cf locating electrical man- 
ufacturing works here.—The Electric Railway 
Company has placed incandescent lamps along 
their line from New Edinburgh to Rockliffe, the 
lamps being placed on every trolley pole. 


Holyoke, Mass.-- John P. Hurley, a resident 
electrician, has invented a new electric motor for 
running street cars. The principle, as explained 
by a local paper, “' is to take the power from one 
rail and discharge it into the other. ‘The power 
is supplied by means of an alternating dynamo, 
which feeds the converters, located in the auto- 
matic feed stations that are to be placed at in- 
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tervals of 1,000 feet along the line. The motor 
is propelled on the magnetic principle, and 
cranks give the motion to the wheels as the driving 
bars are drawn backwards and forwards.” 


Pottsville, Pa.—The Car Equipment Com- 
pany of Philadelphia has purchased a controlling 
interest of the Schuylkill Electric Railway of 
Pottsville, and it is their intention to extend the 
line about twenty-five milesin and around Potts- 
ville, connecting St. Clair, Middleport, Tre- 
mont, Schuylkill Haven and other settlements 
contiguous to Pottsville. Jesse Newline and 
Robert Alliston have retired from the old board 
of directors, and W. A. Barritt, Jr., and Charles 
H. Barritt, president and treasurer respectively 
of the Car Equipment Company of Philadelphia, 
have been elected to fill these vacancies. 


Brooklyn, N. Y.—The directors of the Boyn- 
ton Bicycle Railroad propose to build a section 
of the road immediately. This section will start 
at the terminus of the Kings County Elevated 
road and run to Hempstead and Freeport, and 
also traverse the Rockaway peninsula. The 
board of directors of the new company, which 
proposes to revolutionize railroading on Long 
Island, is made up as follows: Gen. James Jour- 
dan, president of the Kings County Elevated; 
Hon. Nicholas Stout, Jose F. Navarro, George 
W. Bergen, a director of the Brooklyn City 
Railroad; Benjamin Norton, president of the At- 
lantic Avenue Railroad; John M. Crane, presi- 
dent of the Shoe and Leather Bank; Hon. George 
M. Tileston, chairman of the board of super- 
visors of Suffolk County; C. Howard Schrimser, 
Oscar L. Schwencke, and Frank C. Sumner, 
treasurer of the Hartford Trust Company. 


FOREIGN NOTES. 


The French Thomson-Houston Company have 
declared a dividend for the year of 5 per cent. 
The company have decided to manufacture their 
electrical apparatus in France, and for this pur- 
pose new works are to be acquired by a consoli- 
dation. It has been resolved to increase the 
capital of the Thomson-Houston Company from 
£40,000 to £200,000, which sounds very much 
like an old-time statement of the parent Ameri- 
can Company. 

The Austrian Government is completing the 
work of building the telephone line between 
Berlin and Vienna, and it is expected that it will 
be completed this year. It will pass through 
Prague, Bodenbachand Dresden, the total length 
being about 400 miles. 

The Corporation of Wolverhampton, England, 
advertise for ‘‘a working foreman engineer for 
their electric plant, at a commencing salary of 
£2 per week.” Applications have to be sent in 
by noon on July 14. Which shows how mueh 
American engineers have to be thankful for. 

It is stated that new clusters of ficus elastica 
(caoutchouc) have been discovered on the Rivers 
Verde, Tarvo, Itenes, San Martin, Paraguay, and 
their tributaries in the Bolivian Republiv. 

Immense quantities of manganese are said to 
have been discovered in the Caucasus Mountains 
between the Black and Caspian Seas, and Euro- 
pean capitalists affirm that they will be able to 
deliver manganese at the port of Baltimore at $9 
per ton. 

A special mouthpiece for public telephones is 
being introduced in Germany with the object of 
avoiding the spread of diseases carried by the 
condensed moisture of the breath. A pad ora 
large number of disks of paper, with a hole in the 
middle, is inserted in the mouthpiece, and the 
upper disk of paper is torn off after every con- 
versation. Our German brethren evidently have 
taken the telephone bacilli scare seriously. 

It is reported that Messrs. Siemens & Halske, 
of Berlin, intend to establish an electrical plant 
in the Witwatersrand mining district of South 
Africa, to supply electrical energy for pumping, 
boring and other purposes in the mines. 

The British Government has conferred a pen 
sion of £50 per year upon Mr. S. A. Varley as a 
testimonis! to the public value of his scientific 
work. 

Mr. Ludwig Mond, F.R.S., having purchased 
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the neooni property adjoining the Royal In- 
stitution in London, will build and thoroughly 
equip a splendid laboratory to be known as the 
‘* Davy-Faraday Research Laboratory of the 
Royal Institution,” turning it over as a gift to the 
Institution, and also providing funds for its 
maintenance. 


What Won’t He Do Next ? 

We clip the following from a contemporary, 
and it must therefore be authentic. But what 
puzzles us is the doubt implied in the phrase ‘ if 
he can do what he is trying to do.” If he wants 
to grease ships why don’t he do it and be done 
with it? A ship is bigger than a pig and greased 
pigs are features of all our country fairs. Edi- 
son’s job of greasing a ship and its avowed object 
are exactly the same, differing only in magni- 


tude : 
‘“ Edison is now at work with a plan to grease 


the sides of ships so that they will slip through 
the water more readily. He says the friction of 
salt water and its constituents is much more than 
is generally believed, and if he can do what he is 
trying to do, the Campania can make the voyage 
between New York and Liverpool in four days.” 


Leonard’s Electric Heater Patent. 


Mr. H. Ward Leonard has just had issued to him patent 
522,718, of July 10,1894, for an electric heater which is likely 
to mark avery distinct advance in this line. The invention 
is quite radical and the patent obtained by him contains 
very broad claims. The first claim reads as follows: “A 
device in which electrical energy 1s converted into heat, 
having a thinly Insulated conductor embedded in and com- 
pletely surrounded by,a closely applied mass of metal 
substantially as set forth.” 

Itis well known that by sending current through a re- 
sistance the entire electrical energy can be converted into 
heat, and as regards the efficiency of the conversion of 
electric energy into heat therefore $no improvement can 
be effected. The utilization of the heat developed by the 
passage, of the current through thejresistance, however, 
presents great possibilities of Improvement. It is very 
important for the operation of such tools aselectric solder- 
ing irons, flat-irons, embossing irons and many other simi- 
lar tools, some of which are used in almost every indus- 
try, that the heat developed in the resistance shall be con- 
ducted to the working surface as rapidly as possible and 
with the least amount of waste. 

The necessity of a resistance which would stand a very 
high temperature bas been such that platinum wire is 
often used In the construction of such tools, the expense 
of which is of course extremely high, but even this has 
failed under some conditions. 

In Mr. Leonard’s invention the resistance, which is a 
metal wire, is thinly coated with some form of flre-proof 
{insulation, which hermetically seals the conductor from 
the air. The wall of insulation around the conductor is 
quite thin. The conductor so insulated is placed in a 
mould and a suitable metal Js cast about the insulated rc- 
sistance so as to completely imbed it in the cast metal 
This surrounding body of metal as it cools subjects the 
insulated conductor to strong pressure, insuring perfect 
mechanical contact throughout. The surrounding metal 
also hermetically seals the resistance from any possible 
contact with the air and from all chemical action. While 
the insulation surrounding the Conductor is of compara- 
tively poor quality as a conductor of heat, the wall of this 
insulation is so thin that it affords the least possible resis- 
tance to the flux of heat from the heated resistance, cone 
sequently the temperature of the heated resistance and 
the temperature at thesurface of use will be as nearly the 
same as possible, and the resistance is therefore not sub- 
jected to a temperature appreciably higher than that of 
the surface of use. 

The Carpenter Enamel Rheostat Company, of which Mr. 
Leonard is president and holds the controlling interest, 
will manufacture a great variety of apparatus under this 


patent. 


The ‘‘ Ellerslie.” 

The * Ellerslie” Hotel, 207 Third avenue, Asbury Park, 
N. J., 18 conducted this year by J. P. Hamblen, Jr., who is 
well qualitied from experience and personal characteristics 
to keep a hotel and entertain his guests in good style. 
Being ably assisted by his wife and mother—both estima- 
ble and agreeable ladies—t be patrons of the house may be 
certain of obtaining all the comforts of a well-ordered sea- 
side residence. The house Is finely situated, on one of the 
best streets, and being within a stone’s throw of the 
beach, affords a wide view of the ocean. The Electrical 


Casino is nearby. 


The Partridge Carbon Company. 

The Partridge Carbon Company of Sandusky, O., which 
has been doing a thriving business from the first week of 
its operations to date, 1s running a full force on full time, 
with plenty of orders ahead. This company has made a 
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specialty of motor brushes, in which line it excels, supply- 
ing at the present time nearly all the leading roads in the 
country. 


Buckeye Lamps in New York and New England. 


The Buckeye Electric Company of Cleveland have ap- 
pointed the Manhattan General Construction Company, 50 
Broadway, this city, their exclusive agents for Massachu- 
setts, Rhode Island and Connecticut. The Manhattan 
Company are also the agents for New York and vicinity. 


INCORPORATIONS. 

The Great Kanawha Falls Water Power, Electrical Man- 
ufacturing and Land Company. Charleston, W. Va.—to 
utilize the water power of the Great Kanawha Falls and 
River for the production and transmission of electric 
power, light, etc. Capital stock, $2,000,000. Promoters: 
Oliver A. Patten, W. W. Tompkins, W. D. Scutt, all of 
Charleston. 

Fire Alarm Construction Company (incorporated in 
West Virginia), New York City—to construct,acquire, own 
and operate systems of electric and other fire alarms, etc. 
Capital stock, $100,000. Promoters: Leopold Wallach, 
Henry M. Cross, Maurice Maas, all of New York City. 


The United States Electric Forging Company (incorpo- 
rated in West Virginia), New York City—to deal in elec- 
trical apparatus for the heating of, forging, welding and 
otherwise treating of metals, etc. Capital stock, $1,000,000. 
Promoters: Edwin Garsia, H. J. Fredericks, New York 
City ; A. C. Garsia, Arlington, N. J. 


The Keyser Electric Light Company, Keyser, W. Va.—to 
manufacture and generate electricity and distribute and 
transmit the same for lighting streets and power pur- 
poses, etc. Capital stock, $50,000. Promoters: F. M. Rey- 
nolds, J. M. Templeton, Andrew Keenan, all of Keyser. 


The Citizens’ Telephone Exchange Company, Jersey 
City. Capital stock, $150,000. Incorporators: Franklin 
Noble of Jersey City and Joseph A. Thompson and A. R. 
Davenport of New York. 

The Grand Rapids Machinery and Electric Company. 
Grand Rapids, Mich.—to buy, sell, manufacture and repair 
all kinds of machinery and electrical goods. Capital stock, 
$10,000. Incorporators: Charles W. Chauncey, John B. 
Hall, Stephen Christie and others. 

The Lockport Gas and Electric Light Company—to fur- 
nish gas and electricity for public and private uses in 
Lockport, N. Y. Capital stock, $150,000. Directors: Au- 
gustus H. Ivins, 8. Curtis Lewis, Herbert J. Chadwick, 
Eugene M. Asbley of Lockport; Emerson McMillan, Henry 
H. Wilson of New York City, and Benman Blanchard of 
Boston. 

The Elizabethtown Electric Light Company, Elizabeth- 
town, Pa. Capital stock, $10,000. 


Montgomery Electric Light and Power Company, Mont- 
gomery, Ill. Capital stock, $10,000. Incorporators; Ly- 
sander Hord, Jr., John G. Habermeyer, William C. Weise. 


New Athens Electric Light and Power Company, New 
Athens, Ill. Capital stock, $4,500. Incorporatcrs: Isfried 
Probst, Paul Lehman, Frank W. Feuerbacker. 


At Columbus, Ohio: The Cleveland Storage Battery 
Company, capital stock, $150,000; the Sandusky Telepbone 
Company, Sandusky, capital stock, $30,000; the Standard 
Telegraph and ! elephone Company to run lines from Cleve- 
land through Lorain, Huron, Seneca, Allen and Van Wert 
Counties to the State line; capital stock, $50,000. The 
incorporators include Frank Rockefeller, F. B. Squire, and 
other members of the Standard Of] Company of Ohio. 


The Universal Electric Messenger Call Company, Port- 
land, Me.—tO manufacture and deal In electric and me- 
chanical appliances, especially the Messenger Call System 
for bulidings. Capital stock, $100,00@. Promoters: Elroy 
F. Cross, Charles B. Perkins, Thos. B. Wilson. 


The Cincinnati Electric Service Company, Cincinnati, O. 
—to build or acquire and operate a system of electric 
lines with a view of extending telephonic communication 
and otber electric service among its patrons. Capital 
stock, $10,000. Promoters: M. T. Corcoran, Wm. Cullen, 
John Francis Dougherty, E. D. Whitehead, P. J. Corcoran. 


The Pittsburg, Frontenac and Suburban Electric Rail- 
way Company, Pittsburg, Kan.—to maintain and operate 
a system of railways for the purpose of carrying passen- 
gers and freight by steam, electricity or any mechanical 
power within Crawtord County, Kansas; to construct and 
operate an electric plant for furnishing light, heat and 
power, etc. Capital stock, $75,000. Promoters: Herbert 
Simons, West Chester, Pa.; Samuel Barratt, Bobt. Robyn, 
A. L. Chaplin, all of Pittsbnrg, Kan.; L. M. Bodel, E. W. 
Minturn, Carl J. Simons, Chetopa, Kan. 


The Faries Manufacturing Company, Decatur, I11.—to 
manufacture check rower wire, window display fixtures, 
electric light holders and to do a general metal manufac- 
turing business. Capital stock, $50,000. Promoters : Rob- 
ert Faries, Wm. E. Surface, E. P. Irving. 

The Seattle Home Telephone Company, Seattle, Wash.— 
to do a telephone, telegraph and general electric business 
in the State of Washington and other States. Capital 
stock, $100,000. Promoters: J. H. McGraw, J. D. Lowman, 
A. B. Stewart, A. M. Brooks, George F. Gund, Seattle. 
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ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED JULY 17, 1894. 


ELECTRIC RAILWAYS AND APPLIANCES. 
523,104. Electric-Railway Supply System. William A. 
Butler, New York, N. Y., assignor to John Gilmore 


Boyd, same place. Filed March 16, 1894. 
Charles D. Jenney, 


523,146. Conduit Electric Railway. 
Indianapolis, Ind. Filed March 5, 1894. 

523,163. Trolley. Joseph Guzowski, Chicago, Ill. Filed 
Jan. 13, 1893. 

523,164. Supply System for Electric Rallways. Edward 


H. Johnson, New York. and Robert Lundell, Brooklyn, 
assignors to the Johnson Subtroliey Company, New 
York, N. Y. Filed Dec. 19, 1893. _ 

523,165. Supply System for Electric Railways. Edward H. 
Johnson, New York, and Robert Lundell, Brooklyn, 
assiznors to the Johnson Subtroliey Company, New 
York, N. Y. Filed Jan. 16, 18%, 

523,166. Supply System for Electric Railways. Edward H. 
Johnson, New York, and Robert Lundell, Brooklyn, 
assignors to the Johnson Subtrolley Company, New 
York, N. Y. Filed Feb. 10, 1894. 

523,172. Electric-kallway Crossing-Insulator. Henry B. 
Nichols and Frederick H. Lincoln, Philadelphia, Pa. 
Filed May 9, 1894. 

523,271. 
San Francisco, Cal. Filed March 12, 1894. 

523,278. Electric Ratl-Bond. James G. Hallas, Waterbury, 
Conn., assignor to the Benedict & Burnham Manufac- 
turing Company, Same place. Filed May 1, 18%. 

528,281. Bonding-Joint for Electric Railways. Andrew L. 
Johnston, Richmond, Va. Filed May 5, 1894. 

523,306. Electric Railway. Henry A. Doty, Janesville, 
Wis., assignor to Mary E. Doty, same place. Filed 
March 27, 1894. 

523,313. Electric-Railway System. Rudolph M. Hunter, 
Philadelphia, Pa., assignor to the Thomson-Houston 
Electric Company of Boston, Mass. Original applica- 
tion filed April 28, 1886. Divided and this application 
filed March 14, 1889. 

523,319. Electrical Conductor for Trolleys. John W. Elsen- 
huth, San Francisco, Cal. Filed June 21, 1898. 

ELECTRIC LIGHTS AND APPLIANCES. 


522,964. Manufacture of Incandescent Electric Lamps. 
Henry D. Burnett, Lynn, and Samuel E. Doane, 
Swampscott, Mass., assignors to the General Electric 
Company, of New York. Filed Dec. 3, 1892. 

523,007. Electric-Lamp Support. James J. Kenehan, New 
Britain, Conn. Filed Nov. 21, 1893. 

523,144. Electric-Arc Lamp. Walter E. Frost, Lewiston, 
Me., assignor to Daniel A. Field, same place, and Geo. 
P.Smith, Auburn, Me. Filed July 31, 1893. 

523,204. Incandescent Electric Lamp. William E. Forest, 
New York, N. Y., assignor to the Livgro Incandescent 
Lamp Company of New Jersey. Filed Aug. 1, 1893. 

523,204. Material for Making Electric Light Filaments, 
CU taye A. Carnot, London, England. Filed Dec. 12, 
1893. 

523,305. Incandescent Electric Lamp. John E. Criggal, 
Soringtleld, Mass., assignor to the Davis Electrical 
Works, same place. Filed June 11, 1894. 

MOTOKS, DYNAMOS, ETC. 


522,986. System of Electric Distribution and Generation. 
Edwin J. Houston, Philadelphia, Pa. Filed Nov. 1%, 


1887. 

522,988. Method of and Apparatus for Transforming Al- 
ternating into Continuous Currents. Joun F. Kelly, 
Pittsnheld, Mass., assignor to the Stanley Laboratory 
Company, Same place. Filed Jan. 6, 1894. 

523,019, Commutator for Dynamo- Electric Machines, Elihu 
Thomson, Swampscott, Mass., assignpor to tbe General 
Electric Company of New York. Filed Feb. 10, 1894. 

523,087. Armature Bar and Method of Making Same. 
George Weber and Charles W. Marcley, Rotterdam, 
N. Y., asSignors to the General Electric Company, Bos- 
ton, Mass. Filed Dec. 22, 1893. 

523,119. Quuadruplex Neutral Relay. Charles D. Haskins, 
Brooklyn, N. Y.. assignor to the Western Electric Com- 
pany, Chicago, IN. Filed April 3, 1893. 

523,140. Electric Motor. Julian F. Denison, New Haven, 
Conn., assignor to the Backus Manufacturing Com- 
pany, of New Jersey. Filed April 6, 189. 

523,247. Magneto Electric Machine. Ernest Tilman, New 
York, N. Y., assiguor of one-half to Charles K. Lexow, 
same place. Filed Nov. 22, 1893. 

TELEPHONE AND TELEGRAPH APPARATUS. 


523.132. Magneto Call Box. Charles E. Scribner, Chicago, 

Ill., assignor to the Western Electric Company, same 
lace. Filled Nov. 6, 1881. 

523,276. Telephone ‘Transmitter. Theodore Grissinger, 
Mechanicsburg, Pa. Filed May 24, 1894. 

§23,312. Order Case for Telegraph Operators. James A. 
Hudson, Buena Vista, Col. Filed Jan. 8, 1894 

BATTERIES, ETC. 

522.983. Galvanic Battery. Gardner Hewett, New York, 
N. Y., assignor of four-fifths to Wm. Heaton Longsiorf, 
same place. Filed Sept. 19, 1893. 

523,055. Process of Making Battery Plates. William L. 
Silvey, Dayton, Ohio. Filed Sept. 9, 1892. 

SIGNALS AND SIGNALING APPARATUS. 

523,120. Electric Signaling Apparatus. William W. Hib- 
bard, Rochester, N. Y., assignor to the Standard Elec- 
tric Signal Company, same place. Filed August 12 
1893. ’ 

523,121. Electric Signaling Apparatus. William W. Hib- 
bard, Rochester, N. Y., assignor to the Standard Elec- 
tric Signaling Company, same place. Filed Aug. 12, 
1593. 

523,122. Differentiating Apparatus for Electric Signal 
Systems. William W. Mibbard, Rochester, N. Y., 
assignor to the Standard Electric Signal Company. 
Same place. Filed Aug. 12, 1893. 

523,123. Electric Signal Box. William W. Hibbard, Roch- 
ester. N. Y., assignor to the Standard Electric Signal 
Company, same place. Filed Aug. 12, 1893. 

523,124. Electric Signal Box. William W. Hibbard, Roch- 
ester, N. Y., assignor to the Standard Electric Signal 
Company, same place. Filed Aug. 12, 1893. 

MISCELLANEOUS. 

522,999. Electrical Connection Cord. Alfred H. MeCul- 
loch, Boston, Mass., assignor to the American Bell 
Tile phong Company of Massachusetts. Filed Feb. 6, 
syi. 

523,026. Diaphragm for Electrolytic Cells. Cbarles N. 
Watte, Rumford, Me. Filed Aug. 12, 1893. 

523,074. Electric Switch. Jesse F. Kester, Buffalo, N. Y., 

assignor to the F. P. Little Electrical Construction and 

Supply Company, same place, Filed Nov. 28, 1893. 


Conduit Electric Railway. John W. Eisenhuth, 
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EDITORIAL NOTES. 
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The Culm Bank From almost the beginning 
vs. Evectricity has been op- 
Niagara Falis. posed to the project of 
transmitting the energy of Niagara Falls to dis- 
tant points Our opposition has not been an op- 
position to electrical interests, but in behalf of 
them. The whole scheme was conceived and 
bas been carried out thus far in the same spirit 
that actuates the confidence man. It was Bar- 
numized in the beginning by the appointment of 


the so-called International Commission of which 


Sir William Thomson (Lord Kelvin) was made 
president for the pnrpose of attracting attention 
solely. This commission, though composed of 
good men, was the brass band playing in front 
of the tent to attract the attention of the little 
boys, and it accomp'ished nothing whatever of 
value either to the cause or to electrical science. 
After the band had stopped playing came the 
barkers, and a celebrated English engineer was 
called upon to fil) that position and he has filled it 
ever since. When the curtain rose and there ap- 
peared what he had to show, there happened 
exactly whut often happens at little folks’ 
shows—the animals and the acrobats did not 
come up to the pictures in frort of the tent or to 
the barker’s glowing description which had en- 
ticed the audience in, and they fell upon that 
barker and he barely escaped with his life. Later 
on two American engineers (?) tried the same 
game in America, and published in one of our 
contemporaries ‘an estimate of the distance to 
which Niagara water power can be economically 
transmitted by electricity,” and every one who 
has thought it worth while to speak of their esti- 
mate criticised it most rigorously, following the 
lead of Exectricity which first called attention 
to the many discrepancies. We do not wish to be 
misunderstood in this matter. We are accusing 
Houston and Kennelly and Forbes neither of du- 
plicity nor of dishonesty—they are all three of 
them above any such imputation ; but they have 


- strangely allowed themselves to become the tools 


of an unscrupulous organization which was 
fathering a scheme that these gentlemen with 
their experience in electrical matters should have 
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known was impracticable at least with our pres- 


The formation of the Cataract 
General Electric Compauy, with the avowed 
purpose of using the canal banks for their lines 
to supply the various cities and towns along the 
route from Buffalo to Albany, was without doubt 
afake of the first water; but these engineers 
were called upon to make an attempt to show the 
practicability of such a scheme. No other elec- 
trician, however, has been found to agree with 
them. The canal bill was part of a scheme os- 
tensibly to-grant the company the right of way 
but in reality to give them a monopoly of the 
right to erect central stations throughout that 
extensive territory lying along either side of the 
canal between Buffalo and Albany. 


ent knowledge. 


Electricians—we mean electrical engineers— 
have long since realized that waterfalls as sources 
of power are apt to be ignis fatui ; they look 
as though they would furnish power for nothing, 
but too often the investment required to make 
them available is so great that the interest on it 
and the cost of maintenance make the power 
cost more than it can be furnished for by steam. 
At Niagara the cost of rendering the power 
available was enormous and could only be justi- 
fied by an enormous output. It seems likely that 
for several years to come the company will have 
to furnish power, even at Niagara Falls, at a loss 
to compete with steam. l 

But why should the attempt to ntilize Niagara 
ever have been made, if it were not for mere 
spectacular effect, when power could be gener- 
ated more cheaply at another point by steam, 
with an infinitely larger market nearer at hand? 
We refer to the culm banks at the coal mines in 
Eastern Pennsylvania. 

Houston and Kennelly say in their paper: 
“It is clear that if reliable machinery could be 
purchased cheaply enough, and the conductors 
could be safely operated at sufficiently high pres- 
sure, the Falls of Niagara could to-day stop steam 
engines in New Orleans, La., by underselling 
their power.” This is true, but it is equally true 
that under the same conditions the culm banks 
of Eastern Pennsylvania would drive the power 


: from Niagara Falls out of New Orleans. 


Desiring to have some accurate data on the 
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cost of power derived from culm, we wrote to 
Mr. D. B. Atherton, secretary of the Scranton 
Board of Trade, on June 23 last, and under 
date of June 25 we received a reply of which the 
following is an abstract : 


Editor of ELECTRICITY: 

In reply to yours of the 23d inst., I take pleas- 
ure in presenting below a few statistics, showing 
the cost of anthracite fuel per horse-power per 
year for steam purposes in Scranton, Pa., as 
taken from the books of several manufacturing 
concerns in this city, and comparing the same 
with cost of electric power to be furnisked by 
the utilization of the great Niagara. 

I base my calculations on actual results and 
not on theory, and have taken establishments 
with unimproved plants (boilers, engines, ete. ), 
as well as those with modern improvements, in 
order to arrive at the exact actual cost. 

For the first six months in 1892, concerns with 
improved plants employing 8,760 horse-power, 
used 394 tons of fuel per day of 24 hours during; 
the‘same time concerns with unimproved plants, 
employing 7,362 horse-power, used 450 tons of 
fuel per day of 24 hours. We therefore find that 
844 tons of fuel produced 16,122 horse-power 
each day. This fuel costs 25 cents per ton de- 
livered at boilers, or atotal of $211 per day for 
the 16,122 horse-power, or 1.31 cents per horse- 
power per day, and for 300 working days the 
total cost of fuel per horse-power per year to 
these concerns was $3.93. 

Now, then, let us compare the above figures 
with those of the company who propose to use 
the power of the great Niagara for the purpose 
of supplying electric power to manufacturers at 
Buffalo and the surrounding country. 

From a circular published in Buftalo, entitled 
“ Buffalo and Niagara Power,” I quote the fol- 
lowing: “Niagara will furnish power for a day of 
24 hours for an average price of $15 year per 
horse-power.”’ Thisisno doubt cheap ascompared 
with the present cost to concerns in Buffalo who 
use anthracite or bituminous coal for fuel, but 
please compare it with the cost of anthracite 
culm. To develop 16,122 horse-power at $15 per 
year, as quoted by the Niagara company, would 
be $241,830. In Scranton it actually cost $63,- 
359.46. Add to this the cost of firing, interest on 
plant, repairs, etc., which in round numbers is 
$2 per horse-power per year, and we have an ac- 
tual cost of $95,603.46, or a net saving over Niag- 
ara of $146,226.54. 

We have here an inexhanstible supply of this 
kind of fuel. and its utilization for steam pur- 
poses has passed all experimental stages and its 
use is becoming more general every year. 

D. B. ATHERTON, Secretary. 


Now here is the question: If power costs $15 
per horse-power at Niagara, or half that, and 
only $3.93 per horse- power per year at Scranton 
or any other of the coal mining tewns, how is 
~ Niagara to compete with the culm bank over any 
territory of the same radius ? 

We find by consulting the map and by rough 
estimates of distances that all points east of Syra- 
cuse are nearer to Scranton than they are to 
Niagara, so that if power could be produced as 
cheaply at Niagara as at the culm bank, the latter 
would drive out the former even at Syracuse. 

There is another point which will be self-evi- 
dent. 
greatest number of customers within a given ra- 


If the problem was how to reach tho 


dius, Niagara as compared with the culm bank 
would be entirely out of the question. To com- 
pete at all with the culm bank, Niagara would 


have to have some marked advantages which we 


do not see that the present electrical scheme 
possesses. 

The folly of the present position is probably 
not at all due either to the false International 
Commission or to the engineers now in charge. 
The problem given to them was, ‘‘ How can we 
best utilize the power of Niagara?” They have 
gone to work on this problem and bave tried to 
make a good case out of a bad one, and have 
stretched their figures a little to do this, but one 
needs only to look at the map of Pennsylvania 
and New York to see that a large part of the ter- 
ritory which they claim as legitimately within 
the field of Niagara can be reached by much less 
distances from the culm bank. And as to the 
possible customers within the reach of either of 
these centers the culm bank has far and away 
the advantage. The Greater New York, for in- 
stance, which is only 145 miles from Scranton, 
possesses more possible customers than all of 
the country between Niagara and Albany, 330 
miles distant, and on the way to New York are a 
number of large manufacturing towns, such as 
Paterson and Newark, either of which latter 
would probably consume as much current as any 
of the cities mentioned in connection with the 
Niagara project. 

We have said that we believed that the Niagara 
plant would have to furnish power at a loss even 
at Niagara for some years to come if they sell it 
at $15. Take a lead pencil and figure it out for 
yourselves. We do not know what the invested 
capital is, but it cannot be short of $3,000,000. 
This should earn for itself 6 per cent. in order to 
avoid loss. 

Six per cent. on $8,000,000 is $180,000. To 
earn this at $15 per horse-power would require 
the selling of 12,000 horse-power. This is not 
counting in depreciation, etc., which should be 
between 10 and 20 per cent. at least. 
not now prepared to purchase that amount 


Niagara is 


of power from the company in the face of its 
present hydraulic facilities. Until at least 15,000 
horse-power are sold on a cash basis the Niagara 
plant will work at a loss. We think the project 
ill advised and foredoomed to failure. We be- 
lieve it is a failure already and thatthe insiders 
know it and are only waiting for an opportunity 
to unload upon an unsuspecting and credulous 
public. Our advice is, and we think it will be 


the advice of every intelligent engincer, that if 
you want to invest in a project of this kind, go 


to the culm bank. 
e.acto O- se eeee 


A Bolometer Elsewhere in this issue we give 


Study of the first part of a very inter- 
Light esting article on ‘‘ A Bolome- 
Standards. ter Study of LightStandards,” 


by Clayton H. Sharp and W. R. Turnbull, which 
we have clipped from The Physical Review, 
This subject of obtaining a standard of light 
that shall be reliable is one that is attracting the 
attention of physicists now more closely than at 
any previous time, and it is a problem that has so 
many sides to it, viz., there are so many dis- 
turbing influences to be guarded against or for 
which corrections must be made, that any new 
method suggested will naturally be critically 
examined before it is accepted. 


Zooe 
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A bolometer, as our readers know, is an 
excoedingly delicate instrument devised by Prof. 
Langler for measuring smal] quantities of radiant 
energy, of which light is but one form, It is 
known that of all the radiant energy surround. 


ing even the best argand burner less than 1 per 
cent. of it is useful for illuminating purposes. 
It therefore occurs to us that any method for 
measuring that portion of radiant energy useful 
for illuminating puposes, depending upon the 
measurement of the total] radiant energy sent 
out, is open to very serious objections. Then 
during the past few years we have become prac- 
tically acquainted with a new form of radiant 
energy, viz., the Hertzian oscillations, which 
has shown itself capable of producing marked 
disturbances in properly constructed apparatus, 
and Prof, Oliver Lodge has recently devised a 
very simple apparatus for detecting such oscilla- 
tions. Now it is quite conceivable that Hertzian 
oscillations, which by the way are not light 
vibrations in thesense in which we must use that 
term here, might easily vitiate any results 
arrived at by the bolometric method or any 
Other that was sensitive to radiant energy of all 
kinds. 
error in their method, but think they may be 


The authors admit many sources of 
neglected. Among these are thermo-electric 
disturbances; but they apparently think that the 
influences of the heat effects on their german- 
It is a 
very common mistuke to assume that this metal 


silver resistances are also negligible. 


is a Constant quantity either in its thermal or 
It is not even a definite 
alloy, and while often spoken of as having such 


electrical qualities. 


and such a heat coefficient, practice has shown 
that two samples can scarcely be found whose 
This has been 
explained by the disclosures of chemical analy- 


heat coefficients correspond. 


sis, which have shown that the chemical compo- 
sition of different specimens varies between very 
wide limits. Now it bappens that we have at 
least two alloys of practically negligible heat co- 
efficients and one whose heat coefficient is really 
a negative quantity, which would certainly seem 
to be preferable in all respects to germansilver 
as resistances where the major portion of the 
radiant energy to be measured happens to be in 
the form of heat. Another fundamental objec- 
tion to the present method that suggests itself is 
that it necessarily depends for its action upon 
something that we don’t want to measure at all, 
The method, however, seems to have 
been carefully worked out, is exceedingly inge- 


viz., heat. 


nious and interesting, and we give a full abstract 
for what it is worth, 


sergeeeee 


A Gas The use of the gas engine for elec- 

Engine trical purposes is an oldstory abroad 

Query. but anew one here. A few isolated 
plants have in fact been installed, but the field 18 
a large one, and as yet entirely uncultivated. 
None of the gas engines are advertised in the 
electrical papers, and they may therefore be re- 
garded as an unknown quantity in electrical 
circles. One of these days some enterprising 
manufacturer will make his engines known to the 
electrical fraternity and reap a rich harvest. 
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Others will of course follow, but the first in the 
field will already have so fortified his position AB 
to be difficult to displace. Another thing will 
also happen. The manufacturer who wishes to 
gain custom will instract his agents to give some 
tangible information to inquirers. As it is now, 
it is almost impossible to get a price on a gas en- 
gine; there are no price lists published andif one 
inquires for figures he has to give his whole 
history before they will be given. 

The largest manufacturer of gas engines in 
this country hasan agency in New York, but if 
you apply there for information you are met 
with an impertinence that a self-respecting man 
will not stand. In other lines of business an 
inquirer is met with courtesy, but in this particu- 
lar agency it is the reverse. Can the principals 
in the business afford to keep such a man in 
their employ? Our advice is to get down to 
business, employ gentlemanly agents and author- 
ize them to give all the information that is de- 


sired—and cultivate the electrical field. 
ee eee 


Correc- By mistake the illustration on 
tion. page 8 (issue of July 18), accom- 
panying Mr. Vail’s ‘‘The Development of the 
Electric Telegraph,” was labelled ‘‘ The Speed- 
well Works, 1838.” It should have been labelled 
“The Old Factory.” The historical interest in 
this old factory lies in tbe fact that it was in 
the second story of this building, which con- 
sisted of a single large room, that the first mes- 
sage with the new instrument was sent and re- 
ceived. The sentence was, ‘A patient waiter is 
no loser.” This was on January 6, 1838. The 
circuit consisted of something more than three 
niles of wire supported on the walls of this room. 


Dr. Siemens Endorses Our Opinion of Houston 
and Kennelly’s Niagara Falls Trans- 
mission Estimate. 


—— 


In reply to a question asked by the reporter as 
to his opinion of the feasibility of using Niagara 
Falls for generating electrical power, Mr. Alex. 
Siemens said that it was his uncle, Sir William 
Siemens, who first thought of using the falls for 
that purpose, Sir William and Mr. Siemens had 
been at the Philadelphis Centennial Exhibition 
In 1876, andon their way back they visited the 
falle. *“ What a power is going to waste !” Sir 
William exclaimed, and in an address, which in 
the same year he delivered before the Iron and 
Steel Institute, he made a series of calculations 
which are still in use upon the subject. Some 
years ago, Mr, Siemens said, he was consulted by 
the Cataract Construction Company and came to 
the conclusion that they could sell power in the 
Immediate neighborhood for $25 per horse power 
per hid and for $50 per horse power per year 
$ uffalo, Taking the distance of Toronto 
A falls as 60 miles, the cost would be 

12.50 per horse power per year. A cable could 
eae be laid across the lake that would be per- 
mae safe and that would likely last for years.— 

uronto Globe, f 


Can any one be found to endorse Messrs. H. ard 
K.'s estimate ? It begins to look as though all 
one had to do to get employment by the Cata- 
Tact Construction Company was to make some 
estimate of the possibilities of the scheme 
le which no sane man could possibly agree. 
a a out plans which were most unmerci- 
yi oa his colleagues of the Institu- 
eh ectrical Engineers and his services 
fae F Houston and Kennelly made an 
aan os ch has been torn to pieces, first by 
ea rwards by half a dozen of the best 

engineers in this country, and they are 
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retained by the company. When we get outof a 
job we propose to figure out the possibility of 
transmitting the energy of the falls to Swit- 
zerland to compete there with native Alpine 
falls. We are willing to wager that we get a job 
right off. 


BOOK REVIEW. 


ELECTRICIAN’S ManvaL or Diacrams, By E. 
W.Smrru. Philadelphia: Scientific Publish- 
ing Co, Price, 50 cents. 

This little book, 4x5 inches in size and 93 pp., 
is unique, so far as we know, in electrical publi- 
cations. We cannot say in literature, for its 
uniqueness consists in its containing no litera- 
ture at all, unless the introductory remarks, con- 
sisting of a dozen lines, and the captions of the 
cuts may be regarded as such. 

The work contains in its 98 pages 45 full page 
plates, the pages facing the plates containing in 
a few words the explanation of the opposite 
plate. Thus on page 45 is found Plate 21, and 
on the opposite or facing page, 44, the legend, 
‘Piate 21 shows one end of telegraph with relay 
for long distance. When the line wire is 
grounded the instruments are connected for prac- 
tice.”’ 

The plates, in black with lines in white, cover 
a very wide range—70 in all--and are exceeding- 
ly well executed and clear. The little book will 
prove of great assistance to amateurs in the field 


it covers. 


‘ Was Moses an Electrician? ” 


——_—— 


BY THOS. D. LOCKWOOD. 


In Exectriciry of July 25 is an article pur- 
porting to have been written by C. B. Warrand, 
and bearing as a title the question, ‘‘ Was 
Moses an Electrician ? ” | 

Moses may or may not have been an electri- 
cian, since he was educated in all the learning of 
the Egyptians, but since the particularly nebular 
hypothesis of Mr. Warrand is, so far as the rec- 
ord is concerned, quite without warrant, and de- 
pends for any value it may possess on manifest 
inaccuracies of statement, the candid reader is 
advised that there is not any necessity for him to 
reform his views regarding Moses and the Israel- 
ites at present. 

1. The article begins by saying ‘‘ There is no 
doubt that electricity was well known to the 
Israelites.” There is a good deal of doubt; the 
Israelites on their way from Egypt were a collec- 
tion of wandering nomads, quite devoid of homo- 
geneity, and that they had little knowledge of 
any kind is clesr from the particularity with 
which their leader lays down his rules for their 
conduct. 

Paragraph 2: ‘‘ Moses had the fir-box lined 
outside and inside with beaten gold, which con- 
verted the ark of the covenant intoa ... . 
Leyden jar. . . So much iscertain, that 
if Edison or Tesla had lived in those days they 
could not have improved on the choice of mate- 
rial,and the result was a powerful Leyden jar.” 

This is utter rot. Brass, of which the Israel- 
ites had plenty, would be quite as good as gold 
fora Leyden jar conductor; and—shade of 
Musschenbroek—think of fir wood for a di- 
electric ! 

Paragraph 3: “A fire of material rich in 
carbon was kept burning on top of the ark of 
the covenant.” 

No such statement is to be found in the 
record, which on the contrary says: ‘‘ Thou 
shalt make a mercy seat of pure gold; 
thou shalt put the mercy seat above upon the ark” 
(clearly, for a cover];—‘' and there will I meet 
with thee and I will commune with thee from 
above the mercy sest.” (Exodus xxv., 17-22. ) 
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Not a word about fire on the ark cover ; on the 
contrary, a lid of gold. which, if the upper edge 
of the ark were not already covered with the 
overlapping edges of the inner and outer coat- 
ings of the box, would unite them, through its 
substance; so that the imaginary Leyden jar 
would, so to speak, be short-circuited. 

Paragraph 4: ‘‘ After Moses’s death, his 
brother Aaron took the matter in hand, and 
greatly improved the electrical power of the 
storage battery.” This seems to be a new case of 
“ when J died, they buried Brother John,” for, 
referring once more to the record, we find that 
Aaron died first, while the people were yet 
wandering: ‘‘They went up into Mount Hor in 
the sight of all the congregation, - and 
Aaron died there, and Moses came down from 
the mount.” (Numbers xx., 27-29.) Moses on 
the other hand did not die until the border of 
Palestine was reached, long after. (Deut. xxxiv., 
1-8.) 

Then follow a lot of statements ostensibly 
taken from the Scriptures, but which are not to 
be found there, all tending to support the electri- 
cal attributes of the ark. They are not worth 
following out, and it is sufficient to suggest that 
the falsus in uno falsus in omnibus rule applies 
to this case. And we find that the remarkable 
powers of the ark followed it when it was cap- 
tured by the Philistines, for when the gentry 
last named placed it in front of their god Dagon 
asa trophy, it not only accomplished the over- 
throw of the said god, but actually went on to 
afflict its captors with a certain unpleasant dis- 
ease, and these manifestations appeared when 
the quasi-Leyden jar was no longer under the 
care of the supposed experts. (I Samuel v. 
and vi.) 

Paragraph 8: ‘Solomon in building his tem- 
ple advanced one step further; he found that 
copper would do as well as gold. He had the 
temple covered with copper,” etc. 

Strange that the Israelites, to whom electri- 
city was so well known, had to wait until the 
time of Solomon before they found that it was 
not necessary to squander their gold when they 
wanted a conductor of electrivity, and that cop- 
per was as good or better! Their action seems to 
have savored something of the method by which 
according to Charles Lamb the Chinese formerly 
acquired the delicacy of roast pig. 

It is therefore greatly to the credit of Solo- 
mon that he made the advance stated 
—if he made it,—for it was a discovery 
equal to that of Steinbeil. But, alas, we tind 
(I Kings vi., 21 and 22) that ‘‘Solomon 
overlaid the house within and the 
whole house he overlaid with goli until he had 
finished all the house.” The alternative account 
is still more particular, and says: ‘‘ He overlaid 
also the house, the beams, the posts, and the 
walls thereof, and the doors thereof with gold.” 
(II Chron, iii., 7.) There is not a word abcut 
copper in the whole story. 

The entire article seems to have been compiled 
or composed by some enterprising paragrapher 
who, too lazy to look up his facts for himself, 
felt satisfied that no one else would, and made up 
his mind that even though somebody should 
look through the record he did not care. I have, 
however, thought it worth while to call attention 
toits mis-statements for the reason that the non- 
technical press is certain to give the article wide 
circulation under the head of Electrical Science, 
and I wished the antidote to be at least acces- 


sible. 


The Fiume Chamber of Commerce are peti- 
tioning the Hungarian Minister of Commerce to 
establish a telephone line between Fiume and 
Budapest, and ultimately between Fiume and 
Trent. 
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A Bolometric Study of Light Standards. 


BY CLAYTON H. SHARP AND W. R. TURNBULL, 


—_———— 


I. 
Introduction. 


The two great essentials for a light standard 
are constancy during use and exact reproduci- 
bility. 

It is evident to a most casual observer that the 
standard candles which are in use do not possess 
the first of these essentials. The English stand- 
ard candle has been charged with fluctuations of 
40 per cent., and it is only by snuffing and meas- 
uring carefnlly the height of flame that anything 
approaching uniform results bas been obtained. 

The Carcel lamp has stood the test of time but 
little better than the best of standard candles. It 
has disadvantages entailed by the use of a light- 
absorbing chimney and a rapidly charring wick ; 
while of its reproducibility, within a reasonable 
margin of error, there is serious question. Al- 
though the Carcel lamp furnishes a very steady 
source of light, it is known to show slow changes 
in the amount of lightemitted, rising slowly toa 
maximum as the lamp and oil become heated and 
then falling off with the charring of the wick. 

Among the more modern standards that of 
Methven is faulty in that it requires a chimney, 
employs as an illuminant an indeterminate mix- 
ture of gases, and is affected also by variations 
in the pressure of the gasand by draughts of air 
in the room. ‘The Vernon-Harcourt pentane 
burner and the Hefner-Alteneck amylacetate 
lamp, while avoiding this diffienlty, run into 
others perhaps equally serious. The open flame 
of the latter is not only of a decidedly reddish 
hue, but is also extremely sensitive to draughts 
and vibrations of the air. On this account it is 
only with the greatest care that the height of 
the flame can be adjusted according to the pre- 
scription. 

Many attempts have been made to determine 
the fluctuations of the various standard lights by 
comparing them by means of a photometer with a 
source of constant light; as, for example, a glow- 
lamp at constant voltage. This method is very 
faulty on account of fundamental difficulties of 
a physiological or psychological nature which are 
met in the use of even the most perfect photom- 
eter. It requires care and deliberation to make 
a photometer setting which can be relied upon as 
being correct within a narrow limit of error, 
while the fluctuations in the intensity of the 
light may be quite rapid. 

If oue seeks to determine these fluctuations by 
independent settings, succeeding each other as 
rapidly as reliable settings can be made, the ex- 
treme fluctuations may escape observation, ‘The 
consequence is that no very definite idea can he 
obtained of the form of the curve which would 
be traced by the changes of the light intensity. 
On the other hand, if continuous observations 
are made with the photometer, it is possible to 
follow up the fluctuations only very tardily, 
irregularly and imperfectly. 

In any case the personal error of the observer 
enters so largely into photometric results tbat 
the perplexing question is continnally arising, 
Have I really observed a fluctuation of the light, 
or have I merely made a bad setting ? This re- 
mark applies, of course, only to the smaller 
fluctuations, and not to the large ones com- 
monly observed in the case of candles. 

Ip order to determine these fluctuations, an in- 
strument is needed which will not only serve to 
mensure radiant energy, but which will also 
respond instantly to any change in the amonnt 
of radiation mectipg it. Such an instrument is 
fonnd in the bolometer. Suggestions as to the 
use of the bolometer in photometry have not 
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been infrequent. Lummer and Kurlbaum* have 
described a large duuble-faced bolometer of plat- 
inum foil, constructed by them for photometric 
work. It is difficult to see how this bolometer, 
intended as it was to be used among the fickle 
draughts and changing temperatures of a pho- 
tometer room, would serve to get a continuous 
curve of the variations of alight standard by 
the method described below. 

In order to get a complete knowledge of the 
performance of any light source, it is necessary 
to obtain a continuous record of its behavior 
during a considerable period of time. If we 
make the assumption that light radiation from a 
given source Varies in direct ratio to the total 
radiation, a properly constructed bolometer fur- 
nishes a suitable instrument for obtaining the 
record desired. The bolometer strip must be so 
thin that its temperature will follow almost in- 
stantly all changes in the amount of radiation 
meeting it, aud the galvanometer must be nearly 
dead beat. Then if the working conditions are 
such that it is certain that all observed galvanom- 
eter deflections are due to chauges in the radia- 
tion from the light source and to nothing else, a 
plat of galvanometer deflections will represent 
very truly the variations inthe intensity of the 
hight. 

The proper adjustment of conditions involves 
the very careful exclusion of draughts of air 
from the bolometer strips and from the other 
parts of the apparatus, and the maintenance of 
a nearly constant temperature in the room. 
Moreover, it necessitates the taking of observa- 
tions at such a time or place that the galvan- 
ometer shall not be subjected to any irregular 
macnetic influences. In order to fulfil these 
conditions, the apparatus described below was 
constructed, 

Il. 
Description of Apparatus, 

After numerous unsatisfactory experiments 
with gold leaf lightly plated with nickel, with 
pure nickel, and with the thinnest tin foil, the 
bolometer strips were made as follows: 

A piece of Swedish iron wire, of No. 30 B. & 3. 
gauge, was passed through jeweler’s rollers until 
its thickness was about 0.045 mm. and its width 
1.5mm. It was tben placed in dilute sulphuric 
acid, in which potassium bichromate had been 
dissolved, and a current was passed through in 
such amanner as to dissolve theiron. The potas- 
sium bichromate was introduced into the solu- 
tion to disp: se of the hydrogen bubbles which 
would ordinarily bave clung to the metallic sur- 
face and which would have caused it to be dis- 
solved unevenly. 

In this way astrip was obtained which was 
about 0.025 mm. in thickness and still moder- 
ately strong. From this strip were ent two 
pieces, each about 6 cm. in length, to constitute 
two arms of » Wheatstone’s bridge. 

To carry the strips so obtained, a light oblong 
frame, Z (Fig. 1), of thin wood was made, and 
to it were fastened small bits of sheet brass, 
b, b,b, to which the strips and the copper wires 
intended to connect them with the other arms 
of the bridge could be soldered. ‘The strips, 
S, S, were then bent and placed over the 
frame so that each strip crossed the frame twice. 
The free ends of each strip were displaced later- 
ally from each other so that, when viewed from 
the front, the portion of the strip on one side 
of the frame hid only very little of the portion on 
the other side of the frame. 

Aiter the two strips had been arranged on the 
frame symmetrically with respect to each other, 
the one which was to receive radiation was care- 
fully smoked on both sides. To accomplish this 
smoking without undue heating of the strip, a 
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*Luminer und Kurlbanm, Weld. Ann.. Vol. XLVI, p. 204. 
Zeltsch. fur lustrumentenkunde, Vol. XIL, p. st. 
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piece of sheet metal, through which a hole had 
been punched, was held over a candle flame go 
that the flame was caused to smoke. The smoke 
passed through the hole, over which a tube was 
held to direct the current. T'he strip was passed 
back and forth over the top of the tube. In thig 
way a very delicate strip can be blackened with. 
out injury. In their completed state the strips 
had a resistance of about 0.5 ohm each. 

The frame holding the strips was mounted in a 
wooden box about 20 cm. long and 5cm. x 6 em. 
in cross-section. A number of suitable cardboard 
screens were placed in the front portion of the 
box toshield one of the strips from radiation and 
to protect both of them from draughts. To close 
the box at its other end a piece of bright tin was 
cut equal in size to the cross-section of the box. 
This was soldered fast to a heavy block of brass 
to the other end of which was soldered another 
piece of tin which covered the end of the box. 
When this arrangement was placed in the box, 
the first piece of tin came close behind the bo- 
lometer strips, and its bright surface acted as a 
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mirror in reflecting upon the back of the exposed 
strips many rays which would otherwise have 
been lost. 


By this means the efficiency of the bolometer 


was nearly doubled. The tinned surface did not 
tarnish perceptibly during the course of the in- 
vestigation. It was nut smooth enough to reflect 
a distinct image, and the light reflected from it 
was to a large extent scattered. The use of 8 
plane-surfaced mirror in such a position would 
not be allowable, since any slight change in the 
angie of incidence would cause a different amount 
of light to be reflected npon the bolometer strip. 
The use of the irregular-surfaced plate, since it 
diffuses the light, can scarcely affect the accu- 
racy of the results to an appreciable degree in 
such work as has been done with this bolometer. 
Nevertheless, this arrangement is to be recom- 
mended only where great sensitiveness is desired 
rather than the most exact comparison of re- 
sults. 

Other sources of error which might affect the 
exact comparability of results have also been 1g- 
nored. Among these may be mentioned the 
error which is introduced in assuming that the 
sensitiveness of the bolometer is independent of 
the absolute temperature of the strips. The brass 
block served to keep the temperature of the tin 
screen from rising to any marked degree above 
that of the air in the room, by conducting any 
excess of heat to the outer piece of tin, the sur- 
face of which was smoked. 

The compensating resistance, forming the 
other arms of the bridge, was made of germat- 
silver wire arranged inside a small wooden box. 
Fig. 2 gives the top and side views of this box. 
The german silver was strung back and forth on 
tacks nailed in the two sides of the box, assbow! 
in the :ide view. The middle portion, 5, of this 
wire was drawn tightly lengthwise of the box, 
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and a sliding contact piece, C, was arranged to 
press against this wire. This contact piece was 
carried on a small block of wood, 4, running on 
ways, F, F”, and driven by a fine-threaded screw, 
E, which could be turned by means of a large 
disk head, D, outside of the box. One terminal 
of the battery (which consisted of two gravity 
cells in multiple with each other) was connected 
with corresponding ends of the bolometer strips. 
The other terminal was connected with the slid- 
ing contact piece just mentioned. In order to 
adjust the balance of the bridge, it was necessary 
only to turn the screw and so move the contact 
piece along the stretched wire until a position 
was found where no current flowed through the 
galvanometer. This method was found to be 
very delicate and convenient. 

The compensating resistance was connected 
with the bolometer strips by means of copper 
wires. All metallic junctions which might give 
rise to thermal currents were, as far as possible, 
so arranged that currents produced in this way 


Fig. 2. 


in any part of the bridge wonld be opposed by 
similar thermal currents produced in the oppo- 
site part of the bridge ; this condition being 
secured by bringing corresponding thermo- 
junctions as near to each other asit was conve- 
nient to do. 

The galvanometer employed was of the four- 
coil type. It was constructed by Prof. W.S. 
Franklin after the same general plan as bas been 
followed by Snow,' Paschen,? and others. When 
the two front coils were in multiple with each 
other and the two rear coils similarly connected, 
and the two pairs were connected in series, the 
resistance was found to be 190 ohms, The mov- 
ing parts consisted of four little magnets of piano 
wire, each about 5 mm. long, and a mirror of 
thin cover glass, 4mm. wide by 7 mm. long, all 
mounted on a slender rod of glass and suspended 
by a very fine quartz fiber. Any oscillations of 
the needles were very strongly and effectively 
damped by the air resistance to the light-mov- 
ing parta,—a very essential condition to the cor. 
rect operation of the instrument when used to 
get the variations of a rapidly fluctuating source 
of radiant energy, 

The scale was divided into 100 half-inch divis- 
ions, each of which was in turn divided into 
tenths. The distance of the scale from the gal- 
vanometer was 100 scale divisions, i. e. 50 inches. 
With the telescope used, fifths of the smallest 
divisions could be estimated. In speaking of 
scale-divisions, the half-inch divisions will al- 
ways be meant, 

To determine at any time the sensitiveness of 
the arrangement, a plan was followed which was 
first proposed by Knut Angstrém.* In multi- 


ple with the exposed bolometer strip was placed 
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a resistance of 1,000 ohms. By removing a plug 
and throwing 5,000 ohms more into the shunt 
circuit, the galvanometer needle was deflected in 
the same direction as when the strip was heated. 
Only the first throws of the needle were taken in 
observations for sensitiveness,—a procedure 
which a comparison of first throws and final de- 
flections, at different degrees of sensitiveness, 
showed to be justifiable. The ratio of first 
throws to permanent deflections was found to be 
1.5. 

No attempt has been made to correct the de- 
terminations of sensitiveness for any variation of 
the ratio of resistance of the bolometer strip and 
that of the shunt, due to temperature changes. 
This would bea simple correction to apply if 
only one could ascertain the temperature of the 
strips at any time. Since, however, this temper- 
ature is a function, not only of the temperature 
of the room, but also of the strength of the main 
current and of the radiating power of the surface 
of the strip, a direct determination of itis im- 
practicable. A value for this correction com- 
bined with the correction for the change in sen- 
sitiveness due to change in absolute temperature 
of the strip could have been ascertained by com- 
paring deflections given by a source of constant 
radiation under different conditions of room 
temperature and current strength ; but for the 
present work such refinements were deemed un- 
necessary, since the error introduced by not 
applying these corrections would form only a 
small proportional part of the quantities to be 
measured. | 

For observations requiring only a low degree 
of sensitiveness, the galvanometer coils were 
connected in th» multiple-series arrangement 
described above. For higher degrees of sensi- 
tiveness all the coils were put in multiple, the 
increase in sensitiveness produced by this change 
being about two-fold. With either connection 
the fine adjustment of sensitiveness was obtained 
by changing the distance of a controlling mag- 
net. In nearly all cases the sensitiveness of the 
bolometer was such as to permit the controlling 
magnet to be placed so as to strengthen the 
earth’s field, and the period of the galvanometer 
needle was correspondingly short. 

The constants of the galvanometer and of the 
bolometer were as follows: With the galvanome- 
ter coils in the multiple-series connection and 
the sensitiveness adjusted to give a throw of the 
needle of 16.2 scale divisions on putting the 
5,000 ohms in the shunt (this being the standard 
sensitiveness for candles), the period of the 
needles was six seconds for a complete vibration. 
A deflection of one scale division corresponded 


to a current of 68 X 107 amperes. 

This deflection of one scale division corre- 
sponded to a temperature rise in the bolometer 
strips of 0.00657° C. If we reduce this to milli- 
meter divisions on a scale placed at a distance of 
1 m. from the mirror, we see that one millimeter 
deflection corresponded tv a current of 68 x 


10° amperes, and the corresponding rise in 
temperature of the strip was 0.00066° C. 

This temperature sensitiveness is much smaller 
than has usually been employed in bolometer 
work, but it was amply sufficient for the purpose. 
That the bolometer itself was one of high sensi- 
tiveness is evident from the fact that thig degree 
of sensitiveness was attained with galvanometer 
needles swinging in a strengthened field and 
with a galvanometer of 190 ohms resistance. 
The conditions for maximum sensitiveness of the 
bridge would have required a galvanometer 
resistance of only 0.5 ohms. 

The reason for the great sensitiveness lay in 
the nature of the strips employed. Their area 
was considerable, the temperature coefficient of 
the iron was high, and the current through it 
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was large. ranging from 0.15 to 0.20 amperes, the 
size of the strips permitting the use of a large 
current without undue heating. As a result of 
the strong field in which the galvanometer 
needles swung, the drift due to magnetic changes 
was usually imperceptible. 

The bolometer, compensating resistance, and 
battery were all placed in an interior room, with 
thick brick walls, and having communication 
with the outer room only by a door, D, Fig. 3. 

The temperature of this room changed very 
slowly, and it was quite free from draughts. The 
bolometer box, B, was placed upon a shelf 
fastened to the door of the room, and looked out, 
through a hole in the door, upon the outer room, 
A double screen, S, of tin, arranged to slide up 
and down on the outside of this door, covered up 
the bolometer strips when desired. The box, B’, 
containing the compensating resistance, was also 
fastened to the inside of the door. The end of 
the box through which the screw projected, 
fitted into a hole in the door, so that the screw 
could be turned and the bridge balanced from 
the outer room. The wires y,g led to the gal- 
vanometer, and s, 8 led to the box which was in 
multiple with the exposed strip. For turther 
protection from draughts the bolometer box and 
connecting wires were covered with cotton waste. 

Under this arrangement it was necessary to 
enter the inner room only occasionally to attend 
to the batteries, and therefore the bolometric 
resistances were subjected to no sudden changes 


Fie. 3. 
As a Consequence, drift due to 
changes of temperature of these resistances was 
very small and quite regular. Unfortunately, 
however, it was necessary to place the box con- 
taining the resistance which was in multiple 
with the exposed strip in the outer room, near 


of temperature. 


the galvanometer telescope. The resistance of 
this box, and of the wires leading to it, changed 
slightly with temperature changes in the outer 
room. As a conseqnence a slight and regular 
drift would always ensue upon lighting the gas 
in the outer room preparatory to beginning 
work, Since only a very small proportion of the 
current flowed through this outer circuit, this 
drift was never large, and would gradually cease 
as the temperature of the room became constant. 
Various expedients were adopted for minimizing 
this temperature change, such as opening a win- 
dow slightly to admit enoughcold air to counter- 
balance the heating due to the gaslights ; clos- 
ing the valves in the radiator pipes, ete. In 
every case correction was made for the drift and 
for any change of sensitiveness which might take 
place, on the assumption that the change had 
been a perfectly regular one. Whenever it 
would seem that this assumption could result in 
any considerable error, the observations were 
rejected. 

In getting the variations of candles, a special 
device was required to keep the top of the burn- 
ing candle at constant height in front of the 
bolometer strip. A suggestion of Mr. C. H. 
Bierbaum, M. E., resulted in the construction of 
the following simple and effective arrangement: 
A spiral spring, about 60 cm. long and 4 cm. in 
diameter, was attached to a small scale-pan, and 
the spring was cut off to such a length that when 
a candle was put on the seasle-pan the elongation 
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was just equal to the length of the candle. The 
spring wouid then take up as fast as the top of 
the candle was lowered by burning. A small 
piece of sheet metal served to protect the spring 
from the heat of the candle. In order to keep 
the scale-pan from swinging sidewise and from 
oscillating up and down, a couple of wires were 
passed vertically through holes on opposite sides 
of it, and served as loosely fitting guides, which, 
without interfering with the take-up of the 
spring, effectually damped any vibrations. The 
adjustment of a spring to any candle could be 
made in a few minutes with sufficient accuracy 
so that the height of the top of a candle burning 
on the scale-pan would not vary over 1 mm. in 
an hour. C, Fig. 3, shows this arrangement in 
place. 
( To be continued.) 


THE DEVELOPMENT OF THE ELECTRIC 
TELEGRAPH.—V. 


BY STEPHEN VAIL. 


The statement alluded to in the foregoing 
paragraph was found, upon the death of Mr. Vail 
in 1859, attached to the original recording re- 
ceiver used by him upon the first line, erected in 
1844, and read as follows: ‘‘This lever and 
roller were invented by me in the sixth story of 
the New York Observer office in 1844, before we 
put up the telegraph line between Washington 
and Baltimore, and the same has always been 
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In further support of the claims that I have 
made, and shall continue to make, for a just 
recognition by the world of the part my father 
had inthe invention and development of the 
telegraph, I will, in concluding these communi- 
cations, cite some evidence additional to that al- 
ready given here. I desire to have it distinctly 
understood that neither the family nor the friends 
of Alfred Vail have the slightest wish or inten- 
tion to ignore the just claims of Professor Morse 
nor to deprive his name of one iota of credit it is 
entitled to, but, knowing as we do that he has 
assumed an exclusive right to all that the world 
owes the inventor of the telegraph (whoever he 
may be in reality), and refused during his life- 
time (and his family and friends have sustained 
that refusal since) to acknowledge that others 
are entitled to a share of the honor, we feel jns- 
tified in exposing the treatment to which he and 
they have subjected the friend and copartner to 
whom he really owed so much of the success the 
telegraph achieved. 

Aneditorial in the New York Sun, by its editor 
and proprietor, Mr. Moses S. Beach, in the issue 
for September 25, 1857, entitled ‘‘Honor to 
Whom Honor Is Due,” made this statement : 
i We will mention a few incidents con- 
nected with Professor Morse’s own experience 
which we have never seen in print, and which 
lose none of their interest from the unassuming 
modesty of the parties referred to. ; ; 
Alfred Vail entered into these experiments with 
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used in Morse’s instrument. I am the sole and 
only inventor of this mode of telegraph em- 
bossed writing. Professor Morse gave me no 
clue to it, nor did any one else, and I have not 
asserted publicly my right as first and sole in- 
ventor because J wished to preserve the peaceful 
unity of the invention, and because I could not, 
according to my contract with Professor Morse, 
have got a patent for it, ALFRED VAIL.” 

The last lines of this statement tell the story 
and disclose the reasons why Alfred Vail’s 
great part in the invention of the electric tele- 
graph is so little known, and why his partner has 
been enabled to claim-as exclusively his own 
that which he did notinvent but which he was 
compelled to call upon Alfred Vail to furnish, 
and without which the Morse telegraph would 
have proven a direct failure as a practical com- 
mercial invention. 


his whole soul, and to him is Professor Morse 
indebted, quite as much as to his own wit, for 
his ultimate triumph. He it was who invented 
the far-famed alphabet ; and he, too, was the 
inventor of the instrument which bears Morse’s 
name. But whatever he did or contrived went 
cheerfully to the great end. Alfred felt re- 
warded in seeing the gradual accomplishment of 
the dream.” Mr. Beach was a personal friend 
of Judge Vail, and was present at the first trial 
of the telegraph on January 11, 1838. Professor 
Morse never controverted the above statement, 

In the monthly magazine, News at Home, of 
the year 1869, an article entitled ‘‘The First 
Week of the Telegraph,” written by Dr. Willicem 
P. Vail, an uncle of Alfred Vail, was printed, and 
contained the following significant allusion to 
his deceased nephew : ‘The birth-timeand birth- 
place of the telegraph as a recording instrument 


of intelligence, the parties who 
wrought the rude orizinal plan into working or- 
der and gave it efficiency, the man who invented 
the ‘Morse alphabet’ (so-called), and to whose 
ingenuity, mechanical skill and tireless perse- 
verance the clock-work of the telegraph is large- 
ly due, all this is well understood, 
and for the most part is written down, and the 
record, some day in the near future, must find its 
place in history, upon the true principle of suum 
cuique.” This statement was never controverted 
by Professor Morse. It is noteworthy that 
neither the statement of Mr. Beach in the Sun 
nor that made by Dr. Vail, both widely circu- 
lated and copied into other journals during 
Morse’s lifetime, was ever called in question by 
him. 

Mr. Francis O. J. Smith, one of the partners 
in the original telegraph patent of Morse, hav- 
ing as capitalist and business manager a one- 
fourth interest, stated in a published letter dated 
March 30, 1872, before Morse’s death, that the 
modified horizontal lever adapted ‘‘to emboss 
the alphabetical characters” was ‘‘neither in- 
vented nor combined in the telegraph by Profes- 
sor Morse, but exclusively by our associate, Mr. 
Alfred Vail, although, for reasons that will be 
satisfactory to most minds, they were never pub- 
licly credited to him, Lut have been claimed ex- 
clusively by Professor Morse as his own invent- 
ed combination.” . 

Mr. Frederick Brent Read, of Cincinnati, in a 
work published in 1878, entitled *‘Upthe Heights 
of Fame and Fortune,” in a biographical sketch 
of Alfred Vail, stated: ‘‘ Alfred Vail first pro- 
duced, in the new instrument, the first available 
Morse machine. He invented the first combina- 
tion of the horizontal lever motion to actuate a 
pen or pencil or style, and the entirely new alpha- 
bet of dots, spaces and marks which it necessi- 
tated. The new machine was Vail’s, 
not Morse’s. The claim is clearly made then 
that Alfred Vail, in the first place, invented an 
entirely new alphabet; secondly, he invented an 
entirely new machine in which was the first com- 
bination of the horizontal lever motion to actu- 
ate a pen or pencil or style, so arranged as to 
perform the new duties required with precision, 
simplicity and rapidity; and thirdly, Vail in- 
vented, several years afterward (in 1844), the 
new lever and grooved roller which embossed 
into paper the whole simple and perfect alpha- 
betic characters which he alone invented.” 

In the same writer’s biographical sketch of 
Professor Morse, after alluding to his original 
apparatus as boeing placed by him ‘‘in Mr. Vail’s 
hands for an entire mechanical reconstruction 
throughout, to speak a language not only wholly 
unknown to the first machine, but to perform 
entirely new functions and to produce an en- 
tirely new system of signs and letters, which the 
first, by its structure, was physically incapable 
of being made to speak,” adds with regard to 
Mr. Vail’s subsequent improvement: ‘*‘His more 
perfect invention of a steel style upon a lever, 
which could strike into the paper, as it was 
drawn onward over a grooved roller, and em- 
boss upon it the same alphabetic characters, 
was not made until 1844, about the time the first 
line of telegraph began to speak between Balti- 
more and Washington.” 

It would seem as if sufficient evidence has been 
given in this article to convince all fair-minded 
persons, who may be susceptible to conviction, 
that the name and memory of Alfred Vail have 
never received, at the hands and pens of those 
who should know the facts and embody them in 
their writings. the honor and credit due him for 
his great part in the invention which they 80 
blindly, or, what is worse, wilfully, ascribe en- 
tirely to Morse. I refer to writers upon the 
subject in alleged histories, scientific publica- 
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tions. newspaper articles and the many other oc- 
casions upon which mention is made of the tele- 
graph. As before stated, one writer belittles 
Alfred Vail’s work because ‘‘if Morse had not 
found him he would have hit upon some one 
else!’ Adopting the same line of argument, why 
give Morse any credit, for had he not conceived 
the idea of the telegraph, in all probability some 
one else would have done so, and in fact had, 
some time before Morse. 

A scientific journal, of very recent date, 
alluding to the semi-centennial celebration of 
the opening of the first line, mentions Alfred 
Vail but once and then as an ‘‘axsistant to Pro- 
fessor Morse!” It is not strange that a sense of 
outraged justice, long continued, and during 
his lifetime by Professor Morse himself, should 
incite those who know the truth, and are suf- 
ficiently interested to make the effort, feel that 
itis about time that the great want of magna- 
nimity and generosity towards his old friend and 
“assistant” (yes, assistant in the hivhes? sense 
of the word) shown by Professor Morse, should 
be ventilated, and his own real position and par- 
tial claims to being called the inventor of the 
telegraph placed on view. 

For much matter embodied in the foregoing I 
am indebted to Prof. William B. Taylor, one of 
the learned and scientific gentlemen forming the 
staff of the Smithsonian Institution at Washing- 
ton, D. C., who wrote a very exhaustive treatise, 
entitled ‘An Historical Sketch of Heury’s Contri- 
bution to the Electro-Magnetic Telegraph,” which 
was published in the Smithsonian Aunual Report 
for 1878; to Prof, Franklin L. Pope. who wrote 
very fully of Alfred Vail’s connection with the 
invention of the telegraph, published in the 
Century Magazine for April, 1888, and to Prof. 
George H. Stockbridge, who published an arti- 
cle npon the telegraph in the New England 
Magazine March, 1889, all gentlemen of high 
standing and well known to the scientific world. 
Comment upon their full Velief in these state- 
ments concerning Alfred Vail need not be made, 
and will prove to reasoning minds certainly of 
as much force as the customary remark of those 
who in espousing the claimsof Morse as the only 
“inventor” say, ‘The statements are prepos- 
terous and not worth while to notice.” 

Generalizing denials of everythivg that calls 
into question the validity of what is now known 
to have been Morse’s false status before the 
world, the,recipient of honors, attentions and 
flattery that he knew did not belong to him alone, 
are not arguments, and the writer has yet to 
learn of any tangible evidence that can be 
brought to refute the claims that have been made 
in these pages, and that are again repeated, that 
the telegraph of to-day consists so/c/y of the 
work of Joseph Henry and Alfred Vail. If 
there is such evidence, bring it to the light. 

. Mankind, like a flock of sheep, follows where 
It is led, and, unfortunately for the truth of 
history (and what history is of value but that 
which is true ?) and the cause of justice, in which 
all profess to be interested, the lead in the matter 
of the real inventors of the telegraph has been a 
Wrong one. Morse is entitled to a share of the 
whole credit, Henry and Vail to the rest, but to 
neither should be given all honor at the expense 
of the others. Ina lawsuit tried before J udge 
Woodbury of the United States Supreme Court 
and the Hon, Peleg Sprague, Prof. Morse, being 
examined ander oath, was compelled to confess 


“al he ‘ neither discovered electricity, galvan- 
ef is électro-magnetism, all having been known 
“had. his time; he also acknowledged that he 
a pee discovered or invented the electro- 
on thie rat the circuit of conductors.” In fact, 
rates and being on oath, Morse about con- 
thing. b t really he had not * invented ” any- 

18, but had only availed himself of every- 
thing, 

(To be continued.) 
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SOME FACTS ABOUT POLYPHASE 
MOTORS. 


———— ae 


BY LOUIS BELL, PH.D.* 


{n connection with the long distance transmis- 
sion of power, most engineers will, I think, 
agree with me in the position that alternating 
current motors of some kind, and of alternating 
currents preferably the polyphase variety, are 
almost & necessity. We have been forced to 
their use by the exıgencies of long distance 
service, which compel either the total abandon- 
meutof continuous current or its use under very 
embarrassing conditions. 

There has, however. been a tendency to look 
upon the polyphase motor as a somewhat unde- 
sirable resort to which we have been driven by 
long distance work. Such indeed was my own 
belief from a priori reasoning, and before I had 
obtained that practical knowledge of the subject 
which can only come from persunal experience 
both with the design and application of any class 
of apparatus. By such experience and by the 
commercial demands which have been coming in 
with steadily increasing frequency, I have been 
forced into taking the position that the polyphase 
motor is intrinsically preferable to the coutinu- 
ous Current motor for a vast majority of all the 
uses to which such machinery may be applied. 

At present, appearances indicate tbat not only 
will the polyphase motor displace direct current 
apparatus for most long distance transmission 
plants, but will prove a formidable competitor in 
all applications of motors to industrial purposes, 
and this although the polyphase apparatus is 
the growth of only a few years, while the direct 
current motor is the outcome of more than a 
decade of experience. 

We may then, in instituting a comparison be- 
tween polyphase and direct current motors, con- 
sider the varions properties which a good motor 
of any kiud must necessarily bave. Mechani- 
cally speaking, we would all agree that it should 
be simple in construction, strong, not liable to 
frequent or considerable repairs, convenient in 
form and not excessive in weight. As regards its 
properties, it should in general run cool, stand 
over-loading without serious danger, run at a 
nearly constant speed, or be capable of consider- 
able variation in speed if necessary. It should 
be capable for certain uses of sudden and vio- 
lent exertion, and of easily changing its direc- 
tion of rotation. Ina purely electrical way, it 
should be simple, efficient both at high and low 
loads, and should not take excessive amounts 
of current either in starting or in running. 

This represents a difficult list of conditions to 
fulfil with any one motor, but I believe they can 
be met better by polyphase than by direct cur- 
rent machines. A direct current motor, for in- 
stance, of a given construction and reasonable 
weight, cannot both run at aconstant speed inde- 
pendent of load ina particular case and at the 
same time be capable of running at a wide 
variety of other speeds. It usually will not 
stand considerable over-loads without sparking 
and at the same time give a fair efficiency at low 
loads; and so one might go on piling up difficul- 
ties, The polyphase motor, too, cannot meet all 
these conditions with equal success, but examin- 
ing them one by one you will find that on the 
whole we can obtain very excellent results, 

Taking up seriatim the desirable properties 
which I have enumerated, and applying them to 
polyphase motors, we tind as regards the first 
count that their construction is singularly free 
from complexity. They consist in general of twe 
concentric masses of laminations forming re- 
spectively the field magnet and armature. The 
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armature is assembled on its shaft much as in 
direct current machinery, while the field lamina- 
tions are held together by a clamping spider of 
very simple construction. The bearings are sup- 
ported either on end spiders fitted to the field 
spiders by lathe work only, or on pillow blocks 
of the ordinary kind. Commutator and com- 
mutator connections there are none. nor should 
there be collecting rings exceptin rare instances. 
The armature need be exposed only to low 
voltages, and should preferably be wound with 
a comparatively small number of rather massive 
conductors, united at the ends either by a single 
plate or by very simple connectors, the latter 
form being preferable. ‘The field winding i£ 
usually in a greater number of coils than is a 
direct current field winding, but each coil bas a 
comparatively small number of convolutious, 
making the total winding by no means compli- 
cated. 

In lieu of the starting rheostat of the direct 
currenf motor, we have a starting resistance 
which should preferably be placed within the 
armature, and consists of a few zigzags of metal 
united at one end and connected at the other to 
three or more contact pieces. A solid collar 
short-circuiting these contacts and a forked 
lever to move the collar completes the equip- 
ment, as I am accustomed to employ it. Its most 
noticeable feature is that the revolving armature, 
the most troublesome and delicate part of a di- 
rect current machine, is free from complication, 
and that it is almost as solid as if it was a solid 
mass of metal, and scarcely more liable to in- 
jury. 

This very obvious simplicity of construction 
and mechanical strength is strong evidence of 
unusual freedom from repairs, aud as a result of 
experience I have found that the induction 
motor is singularly free from liability to acci- 
dents of every kind. I have never succeeded 
even by the severest kind of experimental work 
in burning out a field coil or doing any serious 
injury whatever to a motor, although Ihave kept 
some of them on static torque tests in rapid 
succession fur hours at a time and have held 
them at rest and poured current through them 
until the leads burned off, the motor still remain- 
ing undamaged. If there is a test of extraordi- 
nary severity that I have not applied to induc- 
tion motors, I have yet to learn of it. These 
properties are invaluable in commercial work 
inasmuch as they practicplly remove tte danger 
‘of crippling the motor even under exceptionally 
unfavorable conditions. 

As regards the convenience of the form of 
polyphase induction motors, I think an inspec- 
tion of any of the types which have been brought 
out will render argument unnecessary. 

The maguetic necessities of the case have led 
all makers of such apparatus in this country and 
elsewhere to adopt a species of barrel shape ag 
the general outline of the motor, modified only 
in the proportions of diameter to length and in 
the adoption of one form or another of bearing. 
The tendency of this construction is to bring 
the center of gravity of the machine very low, 
thus insuring unusual stability and freedom from 
general vibratiov. This form, too, enables one 
to place the motor in almost any position which 
is convenient in applying it—upside down, as a 
side bracket, and the like. 

The largest installation of induction motors ig 
the world, just put in operation in Columbia, 
S. C., aggregating over 1,200 H. P., is composed 
of inverted motors with their bases bolted to the 
ceiling timbers of the rooms. 

As regards weight, the abolition of any spark- 
ing limit to the output and the excellent mag- 
netic materials used might naturally be sup- 
posed to lead to motors of unusually light 
weight, and such is in fact the case. Sixty to 
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seventy pounds per horse power in motors of 
moderate size is a figure easily reached without 
any sacrifice of efficiency, and if occasion re- 
quires, these limits can be passed with great facil- 
ity, 25 to 30 pounds of material per horse-power 
being quite attainable in large units while still 
retaining satisfactory general properties. I must 
say, however, that for most uses I do not 
consider extreme lightness either necessary 
or desirable, although it is important to be able 
to secure it if necessary. So much for the me- 
chanical character of induction motors. 

Electrically speaking, the case is just as favor- 
able. Unless forced to a very large output per 
pound of weight, an induction motor will run 
quite cool ata heating limit in fact below that 
of most direct current machines of similar 
weight and output. This advantage is mainly 
due to the very substantial character of winding 
which can be conveniently employed, and to the 
fact that the winding is distributed so that the 
losses in the copper are not localized, while the 
laminated character of the structure facilitates 
thorough ventilation. This freedom from excess- 
ive heating indicates that the polyphase motor 
can stand considerable overloading without any 
serious results, and experience has shown this to 
be the case. The worst that can really happen 
is that the motor may fall out of synchronism 
when the load is sufficiently great, thereby blow- 
ing the fuses in the primary line. As sparking 
is obviated in this type of machine, it can readily 
be rated at such output as will give a proper 
limit of heating, and this output will in most 
cases allow from 30 to 60 per cent. of over- 
loading before the machine will drop out of step. 
A wider range than this can be obtained if de- 
sirable, which it is generally not. 

The limit of possible overloading fixes in a 
general way the possible static torque that can 
be obtained from a given machine, and this is ap- 
parently purely a matter of convenience in de- 
sign, anything that can reasonably be required 
being quite attainable. There is no special diffi- 
culty in arrauging polyphase motors for a start- 
ing torque four or five times the running torque, 
although this would be unnecessary except for 
severe hoisting and tramway work. At running 
torque the starting current taken may really be 
no greater than the running current. From tkis 
it will readily be seen that a properly planned 
polyphase motor is capable of very great and 
violent exertions in a case of necessity. It will 
even endure complete reversal under full load 
within ten or fifteen seconds on motors of ordi- 
nary sizes, this time being sufficient for the ma- 
chine to pass from full load in one direction to 
full load and speed in the other direction. This 
reversal is, as is Well known, accomplished sim- 
ply by reversing any two of the primary Wires, 
the effect being to rotate the field in the oppo- 
site direction from the armature, thus causing an 
enormous rate of cutting lines of force and con- 
seqnently immense effort, causing the motor to 
stop and reverse. 


SPEED VARIATION IN POLYPHASE MOTORS, 


This subject has been for the most part ina 
rather hazy condition up tothe present time. 
The induction motor has been generally known 
as non-synchronous, and such indeed it is. The 
name, however, has been frequently used in igno- 
rance of the fact that an induction motor always 
tends towards synchronous running. 

Under ordinary conditions the polyphase in- 
duction motor can be made to run at nearly con- 
stant speed independent of load, resembling in 
this respect a well designed shunt motor. A ya- 
riation from no load to full load of 5 to 6 per 
cent. in speed would represent ordinary good 
practice either in a shunt motor or a polyphase 
one, this limit being exceeded only in small 


motors or types which may be regarded as 
special. It is by no means difficult, however, so 
to design a polyphase motor that the speed shall 
possess very remarkable uniformity. This cone 
dition has been valuable in the Columbia plant 
previously alluded to. In this case tests of 17 
motors showed a maximum variation in speed, 
from an output of 75 H. P. to friction load of the 
motor, of only 2.2 per cent., individual motors 
showing slight variations down to 14 per cent. 

The task of these particular motors is driving 
a cotton mill, hence the necessity for uniform 
speed, And this uniformity in speed is not 
greatly affected by variations in voltage, which 
would be quite sufficient to cause considerable 
speed variation in a shunt wound motor; in fact 
the induction motor is remarkably insensitive to 
moderate variations in voltage unless it is 
heavily loaded. 

This uniformity in speed has frequently been 
urged as an objection to the induction motor, 
barring its employment in cases where speed 
Variation is necessary. This point is not well 
taken. 

The induction motor cannot be made succegs- 
fully to run at reduced speed by varying the 
primary voltage. Under these circumstances 
the output of the machine falls off somewhat 
more rapidly than the square of the voltage, so 
that only trifling speed variations are possible. 
It is a fact, not generally known however, that 
the speed of a polyphase motor can be varied 
with the same facility and within the same wide 
range as is possible in the case of a series wound 
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continuous current machine, such as a railway 
motor. This is accomplished in the induction 
motor by a rheostat in the secondary circuit, 
just as it is accomplished in the series motor by 
a rheostat in the main circuit. Thus equipped 
the two machines behave almost exactly alike. 
The speed at constant torque cau be made to vary 
from full speed down to almost no speed, thus 
simulating the action of the series motor in the 
closest possible fashion. At any given speed an 
increase or decrease of the torque will decrease 
or increase the speed substantially alike in both 
classes of motors. In both, too, the efficiency 
is initially similar and falls off in practically the 
same ratio. A non-inductive resistance is neces- 
sary in the case of the polyphase motor, an in- 
ductive one throwing the armature current so 
far out of phase as to interfere with the proper 
action of the motor. 

Fig. 1 gives an excellent idea of the behavior 
of a polyphase motor with resistance in the 
secondary circuit. 

Curve A shows the speed and output of a cer- 
tain motor under these circumstances. It wasa 
four-pole machine operated at 50 cycles per sec- 
ond and the initial speed was reduced to 1,400 by 
the resistance of the leads reaching across the 
room to the rheostat composed of loops of man- 
ganin strip which would be systematically va- 
wed. It will be seen that the word curve is al- 
most a misnomer, the ratio between the speed 


and output at constant torque being almost a 
linear function, even when the speed fell to as 
low 38150 revolutions per minute. It was not 
carried lower than this only because of lack of 
adaptability in the rheostat. No series motor 
could show a more satisfactory result. 

Curve B shows the power factor under these 
varying conditions, It is high at all loads and 
speeds, varying slightly with a maximum of 
about half speed. 

Curve C shows the variation in current. This, 
as can be seen, is almost constant, falling off 
slightly at the lower speeds, the voltage being 
uniform throughout the test. 

Speed variation by this method is not as 
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efficient as might be wished, but still compares 
favorably with that obtained in a series motor 
with rheostatic control. Some modified methods 
of contro] promising a somewhat better efficiency 
have been suggested, but it seems probable that 
in the net result we shall find that continuous 
current and polyphase motors are about on a par 
in this respect. It sltould be noted that in con- 
tinuous current motors speed variation by 
weakening the field is only practicable within a 
very limited range and requires an abnormally 
heavy motor. I think that with a similar change 
in design the polyphase motor could be made to 
operate nearly as well by change in its field 
strength. An efficient speed variation through 
a very wide range is attainable in either class of 
machine only by extraordinary means, ns an 
elaboratecombination of direct current machines 
or frequently chauging devices in the polyphase 
machines. From what has been anid it will be 
apparent that the polyphase motor is perfectly 
capable of a complete control of speed on the 
same terms generally obtained with continuous 
current motors. 

COMPARISON OF A POLYPHASE AND CONTIJNUOTS 

MOTOR. 

Fig. 2 gives a striking comparison between the 
properties of the two classes of machines under 
consideration. 

The polyphase motor selected for comparison 
is of 2 H. P. output, representing the average 
small motor to be found in central station prac- 
tice. This particular size weighs 218 pounds 
complete, and runs at a speed of about 1,400 
revolutions per minute on 50 cycles loaded. It 
is relatively neither better nor worse than poly- 
phase motors of other sizes, as may be seen by 
reference to the curves in my previous paper oD 
this general topic. The power factor in this case 
rises quite sharply, reaching 86 per cent. at half 
load and through most of the working range of 
the motor remains at or near 90 per cent., nearly 
91 per cent as a maximum. The efficiency has its 
maximum a little under full load of the motor 
and reaches nearly 77 per cent., being 75 per 
cent. at full load. Both power factor and 
efliciency hold high values from half load up and 
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half load. 

Contrast with curves A and B belonging to the 
polyphase motor curves C and D: the former is 
the efficiency curve of a2. P. 500 volt motor 
of one of the well known American maker, and 
curve D is a similar curve for 24. P. 110 volt 
motor of European manufacture. These are not 
selected curves, but were the two completest 
available. Both these curves, C and D, show re- 
markable similarity. Neither of the motors 
sparked seriously at full load, the load limit be- 
ing set rather by the heating. Both curves rise 
slowly and attain their maximum values at some 
point beyond the available load of the machine. 
At full load the efficiency is substantially the 
same as that of the triphase motor. At low loads 
it is noticeably worse. I think C and D are fair 
average machines. In tests of a wide variety of 
motors, some higher and lower efficiencies would 
be found. Sach, too, would be the case in test. 
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ing a variety of polyphase motors. In fact the 
mate of the triphase motor shown, sent through 
the factory at the same time, showed about 14 
per cent. higher efficiency, but a complete test 
was not attainable as the machine had to be im- 
mediately shipped. A comparison of these 
curves will render it evident that it is quite prac- 
ticable to produce a polyphase motor having an 
efficiency fully equal to that of direct current 
motors of similar size, and I think the tendency 
will be towards better efficiency at moderate 
loads. It should be mentioned here that the 
two horse-power triphase motor was made of or- 
dinary good armature iron, not selected or 
specially treated in any way. 

Finally, let me cal] sharp attention to curve 3 
which shows the effect of the power factor, which 
I regret to say has been talked about not wisely 
but too well in most of the discussions per- 
taining to polyphase apparatus. ‘The curves in 
Fig. 3 show the total current in the line in the 
2 H. P. triphase motor and the 110 volt continu- 
ous current motor above mentioned. The cur- 
rent curve of the continuous current machine is 
nearly a straight line, that of the poly phase 
machine is almust tangent to it and slightly con- 
Cave upwards. A noticeable fact displayed is 
that throughout the ordinary working range of 
these two motors the currents were substantially 
equal, the existence of the power factor in the 
Polyphase motor being only noticeable at very 
low loads and at overloads. This comparison 
Rhould be a sufficient answer to the charges of 
excessive current that have so often been made 
against the polyphase machines. Ina bad poly- 
phase motor they would have foundation ip fact. 
In a rather good one the net effect of the lagging 
Current ig trifling. It should further be noted 
that the current in thistriphase motor at friction 
load ig only about 30 per cent. of the current at 
full load, and of this only 30 per cent. repre- 
senta loss of energy. Thisisin marked contrast 
with the results obtained froma foreign triphase 
motor of similar size exhibited at the World’s 
Fair, in which the no load current was nearly 
equal to that at full load and the power factor at 
fall load was barely over 50 per cent. 

Tn this brief discussion of some of the proper- 
ties of modern Polyphase motors I have endeav. 


tions which may be regarded as desirable in elec- 
tric motors in general. That they do as well, if 
not better, thanthe continuous current machines 
of similar capacity I believe that I have satisfac- 
torily shown. The demand which certainly is 
arising for polyphase motors for general power 
purposes, based on their intrinsic merits, indi- 
cates that the older type of machinery has found 
a dangerous rival, all questious of long distance 
transmission aside. 


Recollections of Werner Von 
Siemens.’ 


amen 


XI. —Scientific Writings. 


As regards the formation of the earth’s sur- 
face the local elevations, the formation of the 
Stratified diluvium covering almost the whole 
surface, earthquakes and volcanoes, have also a 
special interest for the non-geologist. I have 
tried to give an explanation of these facts resting 
on aphysico-mechanica] basis, which satisfies my 
own desire to get at the cause of things, but 
which frequently runs counter to the traditional 


geological views, and therefore has remained al- ` 


most unnoticed. Of these traditional views I 
am compelled to declare untenable the one un- 
derlying all the rest, that there has been a period 
when the earth™was in a molten state and sur- 
rounded by an atmosphere which contained the 
permanent gases and all the water in the form of 
glowing vapor. The reasons which influence me 
will become clear, if we go a Step further back to 
the period when the terrestrial mass assumed 
the globular form. Its elements must then have 
been uniformly commingled, and thus been con- 
densed into a magma by mutual attraction in the 
gaseous state. A segregation of the more vola- 
tile bodies could only occur at the point of 
solidification, when the gaseous state passed into 
‘the fluid and solid. A separation of the more 
volatile bodies in the gaseous state could then 
take place according to the progress of this solid- 
ifying zone. This separation from the molten in- 
terior could however only proceed very slowly, 
as interior specific gravity was the only existing 
force which could drive to the periphery con- 
glomerations of specifically lighter masses. How 
great sucha difference of density is in the earth’s 
interior cannot be determined, since our knowl- 


edge of the behavior of bodies subjected to such 


high temperatures and pressure as prevail in 
the interior of the earth is still too slight. It 
appears however clear that the segregation of our 
atmosphere and our seas from the terrestrial 
mass was the work of many geological periods 
and is not yet completed, as the still active gey- 
sers and hot springs testify. We shall be com- 
pelled to assume a ‘‘ Geyser period” as a special 
geological period, which followed the formation 
of the solid crust, and ın which volcanoes and 
geysers ejected at innumerable places of the 
solidified surface the specifically lighter masses, 
especially water and air, and with the help of the 
varying currents of the sea formed by them de- 
posited the stratified sediments. Theassumption 
too of the upheaval of mountains by internal 
pressure does not agree with the assumption of a 
molten or gaseous interior on which the solid 
crust floats. They can only be tangential forces 
which have elevated mountains, and are still ele- 
vating parts of the earth’s surface. These tan- 
gential forces are supplied by progressive cool- 
ing of the interior, since the vault formed by 
the solid covering of the earth would collapse 
through gravitation if the vanished fluid interior 


* Selected from * Personal Recollections of Werner Von 
Slemeus,” recently published in America by D. Appleton 
& Company, New York, 416 pp., 12m0, uncut edges, wide 
margin, photogravure portrait. 
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do not fall off seriously until some distance below ored to show how nearly they fulfil the condi- no longer sufficiently supported it. The phe- 


nomenon of volcanic eruptions does not necessi- 
tate the hypothesis of an interna] pressure 
which is stronger than corresponds to the weight 
of the solid crust. When we consider that the 
more recently cooled layers of solid rock must, 
with progressive refrigeration, be liable to rents, 
which we feel at the surface as earthquakes, it is 
clear that such rents may affect also the contigu- 
ous cooler crust, already frequently ruptured in 
former geological periods, and thereby bring 
about direct communications between the fluid 
interior and the surface. The still fluid terres- 
trial mass must then penetrate into these cracks, 
and as it is hot and therefore lighter than the 
superincum bent rock, it must burst forth and 
form a mountain, with a height corresponding 
to the difference of the specific gravity. As with 
the diminution of the pressure exerted on the 
hot fluid ascending in the fissures, the gases and 
vapors Contained in the magma must be set free, 
the bubbles of gas in the column of fluid rock 
will still further considerably diminish itg Bpe- 
cific gravity, and the height to which the fluid in- 
terior is raised in volcanoes is thereby explained 
without the necessity of assuming a mysterious 
Pressure in the interior overbalancing the hy- 
draulic force. 

It is surprising that professional geologists . 
have left these views, modifying in such essential 
points the foundations of their traditional doc- 
trines, unnoticed and unrefuted for more than 
® decennium. 


In an essay “ On the luminosity of flame” I 
described a series of experiments on the problem 
of the radiation of light of gaseous bodies, 
which I partly instituted in the large glass furna- 
ces, provided with regenerative heating, of my 
brother Frederick in Dresdea and in conjunc- 
tion with him. It appeared from these experi- 
ments that permanent gases, if entirely free 
of dust, are not luminous even at a very high 
temperature. Ag they at the same time possess 
& remarkable power of radiating heat, it is doubt- 
less to be assumed that with further increase of 
heat they must nevertheless at last begin to be 
luminous, because rays of light and heat are 
only distinguished from one another by the 
greater number of vibrationsof the former, and 
because the radiating power in general seems to 
decrease with the number of vibrations. Atany 
rate the power of radiating light appertaining to 
dust-free pure gases is 80 exceedingly small that 
the luminosity of flame must be specifically dif- 
ferent from the luminosity of the gases heated 
by the process of combustion. Apart from the 
the luminosity of the solid particles separated by 
combustion or suspended as impurities in the 
gas, the luminosity of flame can only be an elec- 


. trical process, which is connected with the chem- 


ically shifted position of the molecules of the 
burnt gases. The light of flame would accord- 
ing to that be just as much electric light as the 
light of the ozone tube or of the Geissler 
tube. 

The interesting controversy, in which my de- 
ceased brother William became involved with the 
astronomers through his work “ On the conser- 
vation of the solar energy,” led me also to the 
sun and occasioned my paper ‘*On the admissis 
bility of the assumption of an electrical solar 
potential and its importance for the explanation 
of terrestrial phenomena.” As the known ways 
of producing electrical phenomena always de- 
pend on a separation of positive and negative 
electricity, we must assume that this holds good 
for the sun also, that therefore an electrical 
solar pctential can only exist if the one elec- 
tricity is carried away from the sun. The theory 
setup by my brother, that solar matter is flung 
off and diffused in the universe in cousequence 
of the sun’s rotation, makes therefore the suppo- 


34 


sition of a solar potential admissible. The objec- 
tion of the astronomers that interplanetary space 
cannot contain the smallest quantity of matter, 
because then the period of the planets would be 
increased, I sought to refute by the considera- 
tion that the matter itself, expelled from the 
sun, must rotate round the sun with planetary 
velocity, that it could not therefore impede the 
course of the planets. I also supported my 
brother's view that the solar light arises from the 
burning solar mass in its ascension, although I 
could only toa certain extent assent to his view 
that the combustible atmosphere resting on a 
fluid or solid solar surface, which is flung off in 
the burnt state and then again dissociated by the 
sunlight in space, and in this state again attracted 
by the sun, was the cause of the solar rays. I 
could only assent to it so far as the participation 
of the whole gaseous mass of the sun in the com- 
bustion was concerned, and could assign to the 
flnng-off mass only a secondary importance in 

the thermal economy of the sun, but on the 
other hand considered it decisive as regards the 
question of its electrical charge. 

Ritter’s admirable and still insufficiently ap- 
preciated works remove all doubts as to the sun’s 
gaseous state, with which the existence of a spe- 
cial solar atmosphere is incompatible. We must 
therefore assume that the whole solar mass is 
undergoing a continuous process of combustion, 
but which can only actually take place in the 
outermost layer of the body of the sun, where 
the solar gas is already so far cooled by expan- 
sion that chemical combinations can be formed. 
These then occur with formation of flame and 
enhanced temperature at the whole solar sur- 
face, whilst a flinging off, such as my brother 
assumes, can only be possible in the equatorial 
zone in a very limited degree. A general de- 
scent of the burnt mass cooled by radiation must 
follow the general ascent of the uppermost 
layers of the sun, in consequence of their com- 
bustion and heating beyond the diabatic temper- 
ature corresponding to their expansion. This 
takes place in innumerable deecending streams, 
which give to the solar surface its scaly appear- 
ance, or in the mean solar latitudes also assumes 
the form of colossal descending vortices, which 
are darker than the rest of the solar surface since 
the descending products of combustion indeed 
nearly recover, by their compression, the tem- 
perature which they possessed at the beginning 
of the ascent, but are thereby also dissociated 
and correspondingly cooled, For this reason 
and on account of the absence of flame these de- 
ascending vortices appear as dark sun-spots. Cer- 
tainly this combustion theory is still opposed by 
the circumstance that the existence of oxygen 
in the sun has hitherto been spectroscopically 
proved oniy at the bottom of thesun-spot funnel; 
but the greatest argument for it is, that the sun 
possesses a composition essentially the same as 
the earth, that therefore oxygen cannot be 
wanting. 

I have tried to support this solar theory, which 
admits the origin and preservation of an elec- 
trical solar potential, by the proof that the lat- 
ter would explain many bitherto unexplained 
terrestrial phenomena. With the colossal dimen- 
sions of the sun in comparison with those of the 
earth the sun’s potential will call forth by elec- 
tric distribution a terrestrial potential of nearly 
half the amount, if we assume that the electri- 
city, becoming free at the earth’s surface, and 
similar to the solar electricity, is absorbed 
through radiation and neutralization by the elec- 
tricity of the oppositely electrified matter, pro- 
ceeding according to brother William’s theory 
from the sun in the direction of the sun’s 
equator. That this high electric tension is not 
observed atthe earth’s surface is a consequence 
of the size of the earth’s radius. Now by the 
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rotation of the earth the electricity bound to the 
earth’s surface by the solar electricity is carried 
round the earth, and thus produces the effect of 
an electric current cireling round it, which 
makes it magnetic. Just as the earth’s magnet- 
ism, so also the terrestrial currents and polar 
lights find their explanation by the electrical 
solar potential, and similarly the reaction of phe- 
nomena in the sun, such as the occurrence of 
sun-spots and corone, on terrestrial phenomena 
becomes explicable, if we conceive them inti- 
mately connected with changes of the sun’s 
potential. Atmospheric and lightning electricity 
likewise find their explanation through the elec- 
trical solar potential. 
( To be continued.) 


Personal, 

Messrs, Alexander Siemens, of London, and 
Arnold von Siemens and Count Schliffenbach, 
of Berlin, are at the Plaza Hotel. 

Mr. J. H. Rhotehamel, president of the Co- 
lumbia Lamp Company, wasin New York a few 
days this week, and is now at Atlantic City. 


General News. 


What is Going on in the Electrical World. 


Fort Dodge, Iowa.— The electric light fran- 
chise granted to S. T. Meservey by the council 
has been ratified by a vote of the citizens at a 
special election. 


Oshkosh, Wis.—J. K. Tillotson has filed his 
bond for the construction of the electric street 
railway. His bondsmen are ex-Senator Stephen 
W. Dorsey and Jesse M. Thompson of Chicago, 


Pine Grove, Pa.—The borough of Tremont 
has granted the right of way to the Pine Grove 
and Tremont Electric Light, Heat and Power 
Company, who will place a number of arc lights 
in that town. 


Brooklyn, N. Y.—The State Railroad Com- 
mission has granted permission to the Coney Is- 
land and Brooklyn Railroad Company to change 
its motive power from horses to the overbead 
trolley system. 


Key West, Fla.—A franchise has been granted 
to Messrs. Philbrick, Allen and others for an 
electric street car system for Key West. The 
present street railroad company also intend to 
change the motive power of their line to electri- 
city. 


Toronto, Can.—The Industrial Fair to be 
opened here about the first of September will, 
it 18 said, surpass any annual exposition hitherto 
held in Canada. Many new electrical features 
will be introduced. Entries close on the 11th of 
August. 


Spokane, Wash.—Freight cars nre now run 
by electricity between the flour mills and the 
railway elevators in partsof this city. The type 
of car used is 20 feet long, 6 feet wide and 54 feet 
high, so that externally the appearance is that of 
a short box car. 


Hartford, Conn.—The Perkins Electric 
Switch Manufacturing Company is about to add 
15,000 feet of floor space to its manufactory on 
Woodbine street. In addition to eleetrie 
switches, the company now manufactures are 
lamps, sockets and several electric specialties. 


Hartwell, Ohio.—A stock company, with a 
capital of $20,000, 18 tobe formed in Hartwell for 
the purpose of supplying electricity for street 
and commercial lighting. R. S. Waddell, who 
is mayor of the village, is at the head of the en- 
oe and speaks in sanguine terme of the out- 
ook, 


St. Paul, Minn.—The delegates to the North- 
western Electrical Assvuciation’s midsummer 
meeting Were treated to an excursion to Minne- 
haha Falls by the Electrical Engineering Com- 
pany of Minneapolis. They expressed themselves 
as delighted with their expericnces in the twin 
cities. 

Syracuse, N. ¥.—The Syracuse Electric Rail- 
way Company has purchased a lot between Tracy 
street and the canal as a site for a power house. 
The new building will be of brick, 120 x 150 feet 
in dimensions, and the electricity with which to 


operate all the company’s lines will be generated 
there. 


Wakefield, Mass.—Ata special town meeti 
in Wakefield, last week, the town voted ta ete 
bouds in the sum of $180,000 for the payment of 
the Citizens’ gas and electric plant. The town 
pays $144,000 fur the plant, and $36,000 is for 
enlarging the plant and for other needed im- 
provements. 


Boston, Mass.— An electric lighting and power 
plant is to be put in at the navy yard. The 
work upon the plant will begin early in August, 
It is proposed to utilize a portion of the great 
machine shop for a power station, and in addition 
to the apparatus for illuminating an electric- 
welding machine will be set up. 


Woodbury, N. J.—A new electric light com- 
pany has been formed here composed of prom- 
inent citizens. If the city council grants the 
company a franchise a plant will be put in at 
once. The main object of the company, it is 
said, will be to furnish light to residents at a 
lower figure than they are at present paying. 


Grand Haven, Mich.—An electric railway 
between Spring Lake, Grand Haven and High. 
land Park has been discussed for several years 
and is now to become a fact under the manage- 
ment of a Chicago company, which proposes to 
run the plant by water power, utilizing Crockery 
Creek, a large stream flowing into Grand River 
six miles east of Spring Lake. 


Niagara Falls.— The officials of the Cataract 
Construction Company have been notified that 
the first of the three enormous dynamos—each 
5,000 H. p.—building for the company at the 
Westinghouse shops at Pittsburg, will be soon 
ready for shipment. The turbines and shafting 
for operating the dynamos will be in place by 
the latter part of the present month. 


Pottsville, Pa.—Surveyors have mee been 
at work mapping a route for the Pottsville, St. 
Clair and Minersville Electric Railway, and 
work will begin on the road as soon as the right 
of way is granted by the borough council. The 
road is to be ten ale: in length. The capital of 
the company, of which Wilber S. Sadler, of 
Carlisle, Pa., is president, is $150,000. 


Providence, R. I.— The villages of Jericho and 
River Point celebrated the opening to the public 
of the Pawtuxet Valley Electric Railway with 8 
regular Fourth of July kind of enthusiasm. 
There were military parades and civic proces- 
sions, addresses, cannonading, brass bands, pic- 
nics, fireworks and many other festivities, and 
20,000 people from all over Rhode Island assem- 
bled to do honor to the occasion. 


Heart’s Content, N. F.—The laying of the 
new cable of the Anglo American Telegraph 
Company, the largest cable across the Atlantic, 
was completed on the 27th ult. The time taken 
in laying the cable was less than fourteen days, 
two steamships, the Britannia and Scotia, being 
engaged in the operation. They met in mid- 
ocean where a splice was made and each started 
in an opposite direction, one heading towards 
Valentia, Ireland, and the other towards Heart’s 
Content. 


Washington, D. C.—The House Committee 
on Judiciary have reported adversely the 


bill of Mr. Catchings, of Mississippi, to 
incorporate the National Rapid — Transit 
Company. The company requesting the 


charter proposed to connect New York and 
Washington by an electric railway by which a 
speed of 120 miles or more could be maintained. 
—A bill to authorize one of the street car systems 
in this city to extend its lines and change 1t8 
motive power has passed both branches of Con- 
gress. It requires the company to equip and 
operate its lines with an underground electric 
system within a period of two years, under heavy 
penalties for failure.—The House has passed by 
unanimous Consent and without discussion the 
bill granting right of way through the Arlington 
reservation for the Washingten, Alexandria and 
Mt. Vernon Railway. 


Buffalo, N. Y.--The Express states that “' it 
is expected now that the contract for building 
the pole line for transmission of electric power 
from the Niagara Falls Power Company’s station 
to Buffalo will be let within the next ten PE 
The insulation will be on the same general plan 
as the Tivoli-Rome cirenit of twenty miles with 
a current of 5,000 voltage only. These lines are 
for 10,000 voltage, and with the improvemen 
made in the past three years a higher efficiency 
is expected with the greater current than with 
the 5,000 voltage current in the Tivoli-Rome 
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circuit. The copper cables to be used are six- 
tenths of an inch in diameter and are to be 
strung twenty-five feet above ground on steel 
poles, imbedded in concrete, Should, by any 
chance, one of these cables break, an automatic 
arrangement will be provided that kills the cur- 
rent the moment the wire touches the ground, 
but the exceptional care taken in building the 
line will render the breakages almost impossible, 
Power will be given to Buffalo early in October, 
according to present figuring.” 


Randallstown, Md.—The proposed electric 
railway between Pikesville and Randallstown 
will be operated by the Barrows system if nego. 


The Mather Electric Company’s Standard 
Apparatus. 

The Generators manufactured by the Mather Electric 

-COmpany at Manchester, Conn., are the result of years of 

experience and the most advanced tdeas in the design and 


Construction of this class of apparatus. 
ators, on 
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company assert have never been possible to attain before 
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wound for a nominal voltage of 500, but, having a rheostat 
in the field circult, the potential can be raised to 600 Volts 
without undue heating, and even 50 per cent. Overloads 
will be borne for Short periods without injury to the 
machine. 

A common difficulty with Generators ig Sparking at the 
brushes, which is usually caused by the points of commu- 
tation Shifting with variations tn the load. This dimMiculty 


sudden may 
supplied by the Generator. 


tiations for a transfer 


terest of the Randallstown, 


Granite Rapid Transit 
are successful. In the 


of the right, title and in- 
arrisonville and 
Company in the project 
proposed system the cars 
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are run on a kind of trestle work, the level of the 


track be 

Only one rail is used. 
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pieces, and entirely Separate from the frame, all being 
bolted together, the assembling or taking apart of the 
Generator to allow the removal of the armature is accom- 
plished tn an exceedingly short time and with the greatest 
case. These Generators are designed to be belt-driven or 
direct-connected to the shaft of the engine, and, being 
reversible on their bed plates, can be run in either direc- 
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tion at will by making a Slight change tn the connections. 
They are self-olling, self-exciting, perfectly Self-regulat- 
Ing, and after being started, completely self-attendant. 
The company’s Multipolar Generators are all compound 
wound and entirely self-regulating, and equally well 
adapted for electric lighting, electric railway, or power 
purposes ; they are all standard machines and any part 
can be duplicated at once. ‘Their Railway Generators are 


constructed upon thoroughly scientific 
tically perfect in their design, 
high electrical efciency. One 
this type of Generator over 
of the tields being cast in four 


& current in excess of the rated capacity of the machine, 
and it 1s impossible to distinguish by watching the brushes 
whether the Generator is loaded or not. The Generators 
can be operated for an indefinite period at thelr full rated 


capacity without any undue or dangerous heating of any 
parts. 
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Automatic alignment ts secured by the use of ball bear- 
ings, which adjust themselves and can never bind on the 
Shaft. The supports for the bearings and the entire ded 
plate are cast in one piece aconstruction which gives 
great strength and rigidity to the bearings, and secures 
the greatest possible jreedom from vibration. 

There are four sets of brushes used on the Generators. 
Each brush is held in an independent holder, hence any 
single brush can be raised from the Commutator without 
disturbing the others, and each having its own sprin may 
be perfectly adjusted. The diametrically opposite brushes 
are of the same polarity and are connected. The rocker 
arm of the brush holder is of rigid construction and the 
different parts are perfectly insulated; it 1s designed so 
that it will adjust all the brushes Simultaneously. 

One of the distinctive features of these Generators is the 
construction of the Armature, which 18 of an improved 
type. The core ts bullt up with thin disks of soft tron 
which are forced together under pressure and rigidly 
Keyed to the shaft. All washers used In the construction 

of the Armatures are first treated to an {mproved 
annealing process employed, with the result that the 
armature when revolving in the most Intense magnetic 
feld will only heat up to a few degrees above the sur- 
rounding temperature. The greatest care is taken in the 
Insulation of these Armatures. Before winding, there ts 
fitted Into each slot a Carefully made mica duct, through 
which the wire is wound, and nothing but the very best 
mica and insulating material is used throughout the 
whole construction. The Winding ts of the simplest form 
possible, which is particularly noticeable at the e dof the 
Armature, where the wires, instead of being overlapped 
and bunched together, stand out from the core and from 
each other, thus allowing free circulation of air around 
every conductor. No wires having a large difference of 
potentlal are adjacent to one another. 


The small amount of wire on these Armatures accounts 
In great measure for the absence of sparking at the 
brushes, and the fixed position for the polnts of commuta- 
tion under variations of load. No matter how great the 
current in the Armature conductors, the tield is always 
powerful enough to overcome the effect of their cross- 
induction, and consequently the lead does not have to be 
changed. 


The field consists of four steel castings, which are rigid- 
ly bolted together, and which, in turn, are bolted to the 
cast-iron frame or bed-plate. The exciting coils are 
compound wound on metal bobbins, which can be readily 
slipped on or off by loosening a few bolts and raising one 
of the field castings. 

Most careful attention is given to proportioning the 
winding of the Generators, and they are 80 compounded 
that as the current supplied to the circuit increases the 
voltage rises sufficiently to make up for the loss of drop 
in the circuit or for a variation in the speed. This action 
insures an almost uniform voltage at the terminals. 

A feature of the utmost value peculiar to the company’s 
Multipolar Generators is the employment of cast steel in 
the fields, which greatly increases the efficiency of the 
Generator, giving an extremely powerful magnetic field, 
nearly double that possible where cast iron is used or which 
can be obtained with laminated soft iron pole pieces 
cast into the yoke, or frame, of the machine, on account 
of it being almost an utter impossibility to do this with- 
out producing blow holes or large apertures in the field 
casting, back of the laminated pieces. The advantages of 
this design and tne use of cast steelin the flelds, in the 
operation of the Generators, are manifold, but perhaps 
the most important lies in the fact that the motion of the 
Armature is practically powerless to disturb the lead, and 
consequently the machine may be operated under full 
load within the limit ofits capacity, and even under & 
load considerably exceeding its normal capacity, without 
shifting the brushes and without sparking at the Commu- 
tator. The great practical value of this characteristic 
will be understood by all who are familiar with the action 
of direct current machirery. 

In their Commutators, the company use the very best 
drop-forged Lake copper bars. Great care is taken ip the 
insulation, nothing but the very best mica being used. 
Owing to their peculiar construction, it 18 an impossibility 
for any bars to work loose while the commutator Is on the 
shaft. , 

The Mather Company are prepared to turnish complete 
station equipments of their own manufacture, including 
some ingent us and useful novelties. Their new catalogue 
18 in press and will be issued in a few days. 


The Correspondence School of Mechanics 
and Industrial Sciences. 


The Correspondence School of Mechanics and Industrial 
Sciences conducted by the Colliery Engineer Co. at Scran- 
ton is in a flourishing condition, over 4,000 students now 
being enrolled in the above and the Correspondence School 
of Mines. 

The following area few of the many testimonials re- 
ceived from students : 

MUDDY VALLEY, Ill., NOV. 28, 1893. 
GENTLEMEN: Since enrolling as a studeut in your school 
1 have learned ventilation, methods of working. mine 
surveying and mine mechanics. The Instruction Papers 
are 80 plain that students cannot help but learn. I passed 
the State examina'ion for mine managers eight months 


after taking the first lesson. Yours truly, 
W. D. BRIGHAM. 


Lyons. Kan., Nov. 28, 1893. 
GENTLEMEN: Your School of Mines course is far more 
voluminous and thorough than I supposed it to be. I have 
found it to be of great practical value, and heartily com- 
mend it to any one who contemplates taking up the study 
of mining engineering. Yours truly, 
J. AINSWORTH, 
Supt Lyons Kock Salt Co. 


WILEESBARRE, Pa., Nov. 11, 1893. 
GENTLEMEN: Your method of instruction {3 an excellent 
one. Any one who will apply himself to study, no matter 
bow dull he fs, cannot fail to understand the Instruction 
Papers. By studying during his leisure hours he can 
ualify himself for any position connected with mining 
that requires skill and training. Your tuition fees are 
very moderate when the amount of time and labor taken 
in teaching each student is considered. I am very well 
leased with the progress l have made and the pains you 
ave taken to instruct me. I heartily recommend the 

school. Truly yours, 

HARVEY FAULDS. 
The course includes practical instruction in electrics, 
and could not fail to be of immense benefit to large num- 


pers who have not had the opportunity of early study. 


COMMERCIAL PARAGRAPHS. 


Mr. Geo. L. Colgate, 136 Liberty street. New York, sell- 
ing agent for several lines of specialties, favors us with 
the latest catalogue of the Whitney Electrical Instru- 
ment Company, of Boston. 


Mr. B J. Arnold, consult! g engineer, has removed his 
offices to rooms 574-576 ‘ihe Rookery, Chicago. 

Tbe Columbia Electric Company of Worcester, Mass., 
are doing a flourishing business with first-class prospects 
for the fall campaign. 
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Cutter’s Cord Adjuster. 


This pew arrival among the automatic devices for ad- 
justing the height of drop lights Is said to be the simplest 
and neatest of them all. It certainly is small and com- 
pact, being only twice the size shown in our 8a aller cut, 
and the ingenious arrangement of the fastening allows it 
to be put in place in half a minute without the use of 
tools. There is no need of disconnecting the crd 


Corp ADJUSTER. 


CUTTER’S 
from the rosette or socket, nor for colling up the lamp- 


cord, as is the case with the older forms. Still it 
takes up enough slack in the cord to meet the common re- 
quirements, and bolds the lamp and shade securely at any 
point within its range. 

In short, it seems to be just the article that hasbeen 
wanted for general use, and the maker (George Cutter, of 
Chicago,) has reason to count on a large trade for this in- 
genious little device. 


INCORPORATIONS. 

The Southwestern Telegraph and Telephone Company 
has filed with the Secretary of State at Albany, N. Y.,a 
certificate of an increa:e of its capital stock from $2,000,- 
000 to $3,000,000. The d bts of the company amount to 
$280,106. 


At Springfield, Ill., on the 28th ult., the Secretary of 
State licensed the Harrison Telephone Company 
of Chicago, with a capital stock of 4,000,000. The 
incorporators are Thomas Whitney. M. A. Rce and G. R. 
H. Hughes. 


The Vanderwerken, Kickerson and Brainerd Compapy— 
to do a general mercantile and manufacturing business 
and to manufacture electrical apparatus in New York City 
and Brooklyn. Capital stock. $20,000. Directors: Alfred 
Vanderwerken, Chas. L. Ricterron and Harry J. Braiverd. 


The Scenic Electrical Amusement Company, Jersey City 
—to manufacture scenic electric theatres. Capital stock, 
$2,500. In orporators: John A. Seeley, Philip J. Bennett, 
W. H. Grady and Ferdinand W. Roebling. 


The Electric Light, Power and Water Power Company, 
Sea Isle City, N, J.—to construct and maintain electric, 
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ing, buying, selling, constructing and operating telephone 
and telegraph lines. and for manufacturing, buying and 
selling telephones and telegraph supplies of all de‘ crip- 
tions and doing a general electric business. Its operations 
are to be carried on in the State of Maryland and adjoin- 
ing States and the principal office of the company is to 
be in Frederick. Capital stock, $25,000. Incorporators: 
Dr. Peter D. Fabrney, John Baumgardner, James B. 
Walker, Francis B. Sappington and Edgar L. Miller—all 
well-known citizens of Frederick. 


The F. D. Potter Company—to carry on the business of 
consulting engineers and to deal in electrical apparatus 
and machinery. Capita), $1.000. Directors: David W. 
Potter, of Waldboro, Me.; William J. Newton and Joseph 
Hutchinson, of New York City. 


Pitcairn, Wilmerding and Braddock Street Ratlway 
Company—to build an electric line three and a half 
miles loag in Braddock and Versailles townships, Pa. 
Capital stock, $21,000. Directors: W.J. Kline and Amos 
B. Kline, Greensburg; John S. Stewart, North Versailles 
township; George W. Borrichiow, George C. Garber and 
H. L. Castle, Pittsburg. 


The O'Fallon Electric Light, Power, Heat and water 
Company, O'Fallon, Ill. Capital stock, $20,000. Incorpo- 
rators: S. C. Smiley, E. Tiedeman, Philip Hehde and 
Joseph Porter. l 


Pontiac Telephone Company, Pontiac, Ill. Capital stock, 
$3,000. Incorporatofs : D. S. Myers, John S. Murphy, Henry 
A. Foster, M. H. Greenbaum and Z. E. Vost. 

The Arnold Telephone Company, at Chicago. Capital 
stock, $81.000. Incorporators: Samuel G. Arnold. Benjamin 
F. March and William Howell. 


The Columbia Engraving Company, Chicago, certified to 
a change of name to the Columbian Engraving and Elec- 
trotyping Company, also an increase in capital stock from 
$10,000 to $25,000. 


The Yonkers Electric Rallway Company—to construct a 
s"rface railroad in Yonkers, N. Y., about ten miles long, 
to be operated by any power other than steam. Capital 
stock, $1,000,000. Directors: J. Irving Burns, W. Delevan 
Baldwin, Gelston AMeck, all of Yonkers; B. L. Rice, 
Charles J. Downing. both of New York City ; George S. 
Forbush, of Brookline, Mass.; George W. Williams, of Ban- 
don, Oregon; W. R. Hurd, of Hartford, and D. Noble 
Rowan, of Irvington. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT 188UED JULY 24, 18%. 


ELECTRIC RAILROADS AND APPLIANCES. 


523,396. Electric-Rallway System. Albert C. Crehore, 
Ithaca, N. X. Filed July 20, 1893. 

528,625. Trolley-Catcher. Edwin M. Drummond, Louis- 
ville, Ky., assignor of one-half to Joseph O. Haddox, 
same place. Filed March 3, 1894. 


ELECTRIC LIGHTS AND APPLIANOES. 


523,895. Multiple Filament Lamp. Albert L. Clough, 
Manchester, N. H., assignor of one-half to Walter G. 
Chase, Boston, Mass. Filed Aug 2, 1898. 

523.401. Method of Working Arc Lamps. William 8. 
Horry. New York, N. Y., assiznor of one-half to Walter 
FK. Smith. Philadelphia, Pa. Filed Oct. 17, 1898. 

523,460. Incandescent Electric Lamp. Francis M. F. Cazin, 
Hoboken, N. J. Filed Dec. 7, 1892. 

523,461. Electric Incandescent Lamp. Francis M. F. Cazin, 
Hoboken, N. J. Filed July 24, 1898. 

523,482. Adjustable Incandescent-Lampholder. Samuel E 
Nutting, Chicago, 111. Filed Aug. 17, 1893. 


MOTOKS, DYNAMOS, ETC. 


523,444. Controlling Mechanism for Electric Motors. Chas. 
H. Richardson, Philadelphia, Pa., assignor to the 8. 8. 
White Dental Manufacturing Company, same place 
Filed April 26, 1894. 

523,458. Modeof Mounting Dynamos onCar-Trucks. Wil- 
liam Biddle, Brooklyn, assignor to the Amertcan Rall- 
way Electric Light Company. New York, N.Y. Filed 
Oct. 6, 1893. 

523.572. Electrical Converter. Robert H. Hassler, Dayton, 
Ohio. Filed Aug. 4, 1893. 

523,586. Starting and Controlling Device for Electric Mo- 
tors Joseph W. Moore, Boston, Mass. Filed April 25, 


Power-Transmitter. John A. Johnson, Chicago, 
lil. Filed June 6, 1893. 
TELEPHONE AND TELEGRAPH APPARATUS. 
523,613. Telephone-Switch. Jacob O. Zeigler, Boston, 
Mass., asSignor of one-half to Alfred A. 
lace. Filed May 10, 18%. 


523,617. Signal-Telegraph. Claudius V. Boughton, Buffalo, 


N. Y., assignor tothe Boughton Telephotos Company, 
same place. Filed Nov. 13, 1893. 

523,630. ‘Telephone. 
assignor to the American Bell Telephone Company. 
Boston, Mass. Filed april7, 18%. 


BATTERIES. 


523.571. Secondary Battery. Antoine E. Peyrusson, Li- 


moges, France. Filed Nov. 1, 1893. 
MISCELLANEOUS. 


523,354. Electrically-Propelled Perambulator. 
Keller, Chicago, 11. Filed April 20, 1892 


iegler, same 


Stephen D. Field, Stockbridge. 


523,369. Electrical Igniting Device for Gas-Engines. Alonzo 
J. Painter, Pasadena, Cal.. Nannie Painter, adminis- 
tratrix of Alonzo J. Painter, deceased. Filed July 28, 


water and other plauts at Sea Isle City. Capital stock, 
$50,000. Incorporators: Morris Boney, James A. McCul- 
lough, James McGuinncss, James Conway, all of Philadel- 
phia, and John Haugh, of Sea Isle City. 


Articles of incorporation of the Harrison Jnter-State 
Telephone and Telegraph Company were filed inthe clerk’s 
office at Frederick, Md., on the 21st inst. The corporation 
is formed for the purpose of building, owning, manufactur- 


The United Electric Corporation of Minneapolis, tucor- 
porated under the laws of Minnesota, propose to manu- 
facture and dealin all kinds of electrical machinery, but 
for the present will confine thetr operations to telephones 
and telephone supplies. Mr. Grant, the president of the 
company, is a prominent capitalist in the Northwest, and 
under his guidance the company starts out with favorable 
prospects. 


1893. 
523,471. Electric Snow Plow. Louis J. Hirt, somerville, 
Mass. Filed Nov. 20, 1893. 
523,491. Block-Signal Syctem. George L. Thomas. Brook- 
lyn, assignor to the siasell Perfected Railway Signal 
Company, New York, N. Y. Filed March 26, 1894. 
523,566. Electricity-Counter. Francois A. Brocq, Paris, {i 
France. Filed Sept. 21, 1893. ' 
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EDITORIAL NOTES. 
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The Niagara In a previous issue we 

Project From discussed the Niagara 
Another Standpoint. project from the commer- 
cial— from the dollars and cents—standpoint and 
found it wanting. We are too apt in this country 
to look at things from this point of view alone, 
and to disparage anything that will not meet 
commercial requirements. In criticising pro)- 
ects of this kind it is almost impossible for 
the public to divorce the project itself from the 
individuals connected with it, and the condem- 
nation of the one carries with it by its own very 
inertiathe condemnation of the other. We were 
at pains to avoid this by stating in several places 
that Prof. Forbes. Prof. Houston and Mr. Ken- 
nelly were able men who were employed to solve 
as best they could a problem that was given 
them by some one else. It matters not how ab- 
surd the problem might be from the commercial 
standpoint, they were expected to do the best 
they could with it, and we believeare doing the 
very best they can. 

Now there is avery different point of view 
from this, viz., the scientific point of view, from 
which the element of profits in the form of dol- 
lars and cents is entirely removed. Looking at it 
from this standpoint the Niagara project stands 
forth as the grandest of the centuries. There 
will be immense profits from it also, which can- 
not be measured in dollars and cents because of 
the far-reaching effects of the experiment even 
though it bea disastrous commercial scheme. 
How much money has been spent, apparently 
fruitlessly, in evolving the incandescent lamp, 
without which there would be to-day practically 
no commercial applications of electricity, no 
one to-day can tell. Pioneer inventors in other 
lines have spent all their own money and all of 
their friends’ that they could borrow before 
they arrived at commercial results, and were 
called fools for their trouble, but the world at 
large is immensely more comfortable and more 
wealthy for what their contemporaries were 
prone to call ‘‘ fool work.” Some of these have 
lived to receive the homage of the whole world. 
Others died in poverty and the second genera- 


tion or a later one has received the financial re- 
ward, and has erected over the unmarked grave 
of the ‘‘crank” of the former generation a fit- 
ting monument to his genius. Goodyear isa 
striking example of this latter class—dying poor 
and without honor, and yet what a monument 
has he erected to himself in the work he did un- 
der circumstances that would have discouraged 
many another equally zealous worker! Faraday 
was honored beyond the usual of men during his 
lifetime, but was constantly having thrust in his 
face the question Cui bono? But what is his 
honor to-day? The best informed physicists 
that the world knows are constantly referring to 
Faraday as an authority, but his little experi- 
ments in the laboratory brought him no direct 
financial returns, nor did it appear at the time 
that they ever would, yet the little spark which 
he produced has grown to the huge dynamo of 
5,000 a. P., and has given rise to an industry that 
in this country alone involves hundreds of mil- 
lions of capital, It was this little spark which 
made possible the great Niagara experiment. It 
was this little spark also that gave rise to the 
Frankfort-Lauffen experiment, which had for ite 
purpose the settling of many questions in the 
transmission of energy at high potentials to long 
distances. This experiment—which consisted in 
the attempt to transmit 300 H.P. from Lauffen, at 
the Falls of the Neckar, to Frankfort, 108 miles— 
had no immediate commercial objecte in view. 
It required governmental aid for its completion; 
some of the yery best engineering talent was 
also employed in its planning and carrying out. 
From one point of view it was a failure. The 
efficiency of transmission was unexpectedly 
high, yet power could be generated more cheaply 
at Frankfort than it could be transmitted by elec- 
tricity from the Neckar. It wasintended to use 
30,000 volts. Scarcely more than half of this was 
ever used. But it settledthe questions it was in- 
tended to settle, and a great many more that 
hadn’t been thought of. It placed the subject 
of electrical transmission of power at once upon 
an enormously higher level than it had ever oc- 
cupied before—it was epoch-making. Though a 
failure in one sense, it was one of the most profit 

able failures that this world has ever seen, and 
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none of those connected with it are ashamed of 
their part in it. 

Coming now to the Niagara project and look- 
ing atit from the same standpoint from which 
the Lauffen experiment is seen to have been a 
success, it is sucha long step in advance over 
that tried at Lauffen as to almost take one’s 
breath away in contemplation of it. The com- 
pletion of the plant is so near at hand that we 
can already almost hear the wheels turning. In- 
stead of transmitting a paltry 100 H. P., as was 
actually done at Lauffen, it is proposed to trans- 
mit thousands of horse power to distances greatly 
etceeding that in the other experiment, One 
cannot but admire the genius that has plauned 
and almost completed thisstupendous enterprise. 
Did one not know the names of those who have 
been called upon to assume this responsibility he 
would at least know that they belong to master 
minds. No higher compliment could be paid to 
Prof. Forbes, Prof. Houston and Mr. Kennelly 
than their selection for the important posts to 
which they have been called. 

The Niagara project is doomed to failure of the 
same kind as that at Luuffen, but it is going to 
be epoch-making as was the other, only it is 
going to mark a more important epoch than has 
ever before been marked. ‘Though a failure, it 
will be one that will be houorable to the gen- 
tlemen named, and one with which they and 
their friends will be pioud to have their names 
associated. 

The real question at Niagara would seem to be 
that of transmission. There sre, however, sev- 
eral subsidiary questions of course, as there were 
at Lauffen. A new system was involved in both. 
How will the one to be tried at Niagara compare 
on an equal footing with the Drelstrom, which 
had hardly been heard of before 1891? how will 
the insulation as planned stand the higher elec- 
tromotive furces working against it ? ete. Then 
at Niagara u feature enters that did not appear in 
the former. At Lauffen it was merely a question 
of transmission— the question of distribution did 
pot enter st all, practically, butat Niagara it will 
be a must important feature. 

As regards transmission, we kuow that theoret- 
ically we can make its cost as little as we please 
by makiug the voltage sufficiently high, but how 
high cau we in practice make it? At Lauffen it 
was proposed to use 30,000 volts. They did vot 
succeed, we believe, in using more than about 
16,000. So far as we know from experiment, the 
latter figure is now the limit ou large installa- 
At Niagara it is proposed to use 20,000 
Exp -riment will soon show whether or 
If it proves to 


tions. 
volts. 
not this voltage is practicable. 
be, doubtless higher voltages will be tried and 
we may havea new datum poiut of say 30.000, 
40.000, 50,000,0r perhaps even 100,000 volts to 
eount upon as practicable hereafter. 

In the matter of ipsulation we huve made some 
real progress since 1891, and there has beena 
good deal of progress of a rather hypothetical 
kind--such as looks reascnalle on paper but 
which has never been put to working tests. 
These latter methods of insulation will all be 
tried, and many more will be brought out by the 
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demand from the Niagara Company for some- 
thing that will withstand successfully even 
greater strains than anything now known. Tre 
experiment will doubtless give us much fuller 
information on this subject than we bave had. 

In long transmissions the fixed charges on 
lines are necessarily large. The line must be 
well built, strong and cheap. We will probably 
learn how to build a strong line much more 
cheaply than we can now. 

The question of periodicity of the currents 
and their mutnal and individna] ¢ffects is one 
that is much movted. That will doubtless he set- 
tled as wellas a thousand and one others, and 
when all these things are settled the world will 
know it and can then figure ont to a nicety the 
probability of success in proposed lines. The 
fnel account in an operative station forms but a 
smal] percentage of the total operating costs of 
the station. If the interest on the cst of a 
water power and of line coustinction to a dier- 
tant point is greater than the fuel charges at that 
farther point, the waterfall of course cannot 
compete with the fuel pile. ‘The fixed charges 
at Niagara must be very great. The fuel charges 
at some places are very small. When we know 
how most cheaply to trausmit our power, it will 
be a very simple matter to calculate to what dis- 
tances the one cau compete with the other. This 
will be not the leust of the beuetits that will re- 
sult from the Niagara experiment, 


Seka O- 

Still “ Electiicity at the World’s Colum- 

/ on the biun Exposition” is the title of a 
Make. book which has just been issued. 


The nawe of * Professor” J. P. Barrett appears 
as the alleged author. Exhibiters in Electricity 
Building who were in attendance thionghout the 
Fair did not uotice the ' Professor,” note-book 
in hand, str lling abont and gathering material 
for his work. They did not see any paid repre- 
sentative of the * Professor” performing a hke 
service for him. So the question arises, Did he 
do his work at night, or has he written up the 
exhibits from memory with the aid of photo- 
graphs pūrchased ou the street ? 

Wethink not. 
written anything on the subject. 


In fact, we are sure be has not 
It is remem- 
bered that an official request, signed by "J. P. 
Barrett, Chief of the Electricity Department,” 
was made upon all exhibitors to furnish him with 
a complete write-up of their exhibits, with pho- 
tographls, which write-ups, so it was stated, were 
Later, 
Mr. Barrett snnounced that the official report 
would not appear fur a couple of years, and that 
he would svon issue the work which has now ap- 


to be invorporated in an official report. 


peared, We venture tosay, and we challeuge 
‘* Professor” Barrett or his man Friday, Hornsby, 
to deny tbat this mutter, procured by “Professor” 
Barrett by reason of his officia] positiou, has been 
used by him personally and for his personal 
gain. The value of the work seareely needs 
comment, Write-nps of their owu exhibits, fur- 
nished by the exhibitors, must of necessity be 
The 
danger is that they would be too modest in tone. 

What we wish to call attention to is the deli- 


discriminating and historically correct. 
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cate sense of the proprieties which is manifest 
in all that the great '*' Professor” does and to hig 
sublime modesty. He announces that he was 
the first man to successfully run electrical wires 
underground; he tells a reporter in confidence 
that he and Edison and Thomson can command 
any salary they ask; and at leogth proclaims 
himself the author of a work of which his pre- 
vious literary and “ technical ” productious show 
he could not have written more than the title 
page and the captions under the illustrations. 

We propose to examine the book carefully and 
make a further report on what we discover. We 
hope to find a report from Mr. Horusby show. 
ing how much the authorities bad to pay Owens 
and the other electro-medical quacks for exhibit- 
ing in Electricity Building; also how much the 
authorities lost in fitting up Newspaper Row at 
the rate charged, $248 to each newspaper, sup- 
plying material that could not have cost over 
$100. 

We note in the advertisement of the work ip 
question that the: eare 100 fnll page illnstrations, 
an equal number of smaller ents, and “origin. 
ally engraved initial letters and chapter tails ” 
If this is correct the initial letters and chapter 
tails are the only original things in the 500 
pages. 

Let us hope that the work is itself a chapter 
tail—the last evidence we sball have of tLe bu- 
miliation which the electrical trade «cf America 
suffered when a Barrett and a Hornsby were 
chosen to manage the Electrical Departuent of 
the Chicago Exposition. 

ware Oar ed 

Tae Cleveland General Electric Company, 
lately reorganized and rejuvenated, Las shown 
exquisite judgment in changing its name to 
“The Cleveland Illuminating Company,” Be- 
fore two years have passed it will be seen tbat 
the words ‘‘ General Electric” will damn any 
Other local 
companies will soon be compelled to copy the 
Cleveland company if they wish to preserve 
their credit, and the parent company will long 
before that time have changed its name, its 
The name will only be 
preserved to h story as ıt appears op worthless 
stock certificates which will turn up from time 


to time in the Ann street junk shops. 
re 


THe Cincinnati Edison Company has been 
proceeded against for maintaining a common 


company using them in its title. 


policy, and its officers. 


nuisance in the form of its artesian wells, which, 
it is claimed, give cut malodorous and deadly 
gases which permeate the neighboring resi- 
dences and ‘turn silver into lead.” We 
have always known that Mr. Andrew Hicken- 
looper was a hard fighter, but never supposed he 
would put up sucha job as this, The proba- 
bility is that the bad smells come from one of 
Mr. Hickenlooper’s own gas pipes. 


siete G EERE 
An official of the General Electric Company says sthe 
company Is dolng 70 per cent. of the business of a year ago. 


THe business for the last fiscal year was about 
$8,500,000. 70 per cent. of which is $5,950.000. 
This is a little worse than we had supposed, but 
bei ug oficial must be accepted as correct. 
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Toe blackmailing campaign of patent suits 
against individual users of incandescent lamps 
in Philadelphia has received several checks, 
Judge Dallas has rendered one decision that the 
Buckeye lamps can be lawfully sold there. From 
the way his decision was worded wethiuk he will 
be sure to render a similar one in favor of the 
Columbia Company when a case comes before 
him. The local Edison Company has also made 
a serious mistake in attackir g Burnham, Will- 
iams ¢ Co., of the Baldwin Locomotive Works. 
The latter have announced their intention to 
spend all the money which is necessary, and have 
made an elaborate answer tu the application for 
injunction covering the entire subject of incap- 
descent lamp invention. This answer reads like 
a leaf from ancient history. The following 
names are given of those who knew of the incan- 
descent lamp before Edison’s ‘invention ” ap- 
peared: Sawyer, Man, Maxim, Weston, Adama, 
Farmer, Osborne, Goebel and Freeman. We 
infer from the developments in this case up to 
date that Messrs. Burnham, Willisms & Co. 
don’t propose to be bulldozed, and we guess they 


won't be. 
° ‘O° ee 


Tae Boston H:rald, whose news is almost iu- 
variably correct, says : 


An oficer of the General Electric Company says prices 
of supplies of all kinds are, of course, much lower than 
they were a year aso. Electric cars with motor equip 
ment are selling from $500 up. ‘There has been a corre- 
Sponding decrease in the prices of arc and Incandescent 
light lamps. 


We knew that the General Electric Company 
had sold complete car equipments (two 25 H. P. 
motors) at the rate of $675 per car. This was a 
month ago. If now another cut of $175 per car 
has been made, the strides which the company 
is making towards bankruptcy are more rapid 
thau we had supposed. The fact is becoming 
more sud more apparent that the company has 
lost its grip on the trade, and instead of improv- 
‘ug its con ition ig going from bad to worse 


every week. However, as long as the company — 


cau retain the semblance of an organization, the 
insiders can continue tomake money on stock 
manipulation. This is their only object. It is 
nufortunate for rival manufacturers that this 
condition exists, but it cannot exist for any great 
length of time. The end must soon be reached, 


and prices may then have a partial recovery. 
eee eo G....., 
Tae COMMUNICATION from Mr. Thos. D. Lock- 


wood, priuted last week. arrived too late to re- 
ceive pruper editorial attention. Althoug : late, 
We desire to thank Mr. Li ckwood for the article 
aud to con plime nt him upon his knowledge of 
Biblical matters, Scene such man is needed in 
every well-ordered newspaper establishment, 
and we have one on our staff Unfortunately, he 
was away on a fishing trip when Mr. Warrand’s 


Mosaic theory reached us. and culd not be con- 
sulted. Our Office cat is not of a religious turn 
and also failed us in the emergency. The Bible 
editor is now on duty, and we trust that our 
Scriptural department wil] not again be subject 
to criticism. 


Ovr London contemporary, the Electrical En- 
Nineer, says that Prof. Gray, the inventor of the 
telautograph, lives in New York, With its usual 
“curacy, it missed it by 900 miles. 


O ee 
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The Narragansett Station. 


The work of addition and improvement on the 
Narragansett Electric Lighting Company’s sta- 
tion at Providence ig now in rapid progress 
and will be finished by September 1. 


the east end of the old structure, 117 feet 8 
inches by 45 feet, built entirely of steel and 
glass. 

The increase in the plant itself ig tc comprise 
three new engines, three Renerators, two addi- 
tional batteries of boilers and an independent 
vertical condenser and pump. The generators 
are to be of 750 horse bower each, two of them 
direct connected. 

The work of extension is ip charge of Mr. John 
J. Moore, who is uow the general manager of 
the Narrayausett Company. The station, when 
completed, will be the finest one in the country, 
supplying both are and incandescent lights and 
power on a large scale. 


——_ _ 


The Siemens & Halske Fire. 


The works of the Siemens & Hulske Com- 
pany of America and the W o)l} & Fieveh Ca 
Company, of both of which Mr. O. W. Meysen- 
burg is president, were destroyed by fire on the 
Ist inst. 

Mr. Chas. D. Shain, the Eastern representa- 
tive of Siemens & Halske., received the following 
telegram the day after the fire : 

‘Factory burned. Will resume manufactur- 
ing 1mmediatel, and deliver within ninety days, 
Patterns and plans saved.” ‘ 

The fire at this time is in the nature of a pub- 
lie misfortune, and we trust that arrangem ents 
may be made whereby the Company cau carry 
out their coutracts and not lose one inch of the 
ground they have gained. They cannot well be 
spared from the field even for one mouth. 


—_—.___.. 


Westinghouse Stopper Lamps. 


The Westinghonse Electric Company has con- 
tracted for a glass factory with capacity to turn 
out balbs and stoppers fur 30,000 incandescent 
lamps a day, the bnildiuzs to be comp'eted with- 
in 60 days. ‘The Company LOW receives from the 
glass works 9,000 bulbs and stoppers per day. 


The directors uf the Cedar Lake Electric Com- 
pany of California have issued their first annual 
report, in which they give some interesting de- 
tails regarding their enterprise, which embraces 
the project of transmitting power ele ctrically 
from Clear Luke to Sau Francisco, a distance of 


75 miles, It 18 proposed to run three lines of 
steel pipe of tive feet average diameter a distance 
of 40,800 feet to the generating house. where the 
water, delivered st 454 feet head at the Pelton 
Wheels, will furnish a total of 28,950 horse- 
power. At the estimated percentage of loss in 
transmission, this would net 20.845 horse-power 
In Sau Fiaucisco, It 1s proposed to employ 
1,000 horse- power generating units and 25,000 
volts electromotive force on the line and two 
pole lin s each carrying 10 cirenits. Besides the 
pole line, a pipe line across San Francisco Bay 
aud Benicia Straits will be necessary; and 25 
miles of conduit for distribution iu the city. The 
cust of the hydraulic plant is put at $1,005,197, 
and of the electric plant complete, with all cir- 
cuits, $2,931,680. makinga total outlay of $3.936,- 
877, or say $4,000,000 in round figures. Fuel is 
costly in Suu Francisco and power costs 310 per 
horse-power per month. ‘The Clear Lake Com- 
pany intend to sell at $5 per month, which, it is 
estimated, would yield $1,200,000, or deducting 
all expenses of operation, $900,000 a year, which 
would be 20 per cent. on the investment. 


Permission was granted by the Swiss Govern- 
ment authorities during last year for the estab- 
lishment of 34 electric lighting plants (26 on the 
continuons-current system and 8 on the alter- 
nate-current), 5 electric power transmission 
plants, 7 combined electric lighting and power 
transmission plants, aud 1 electric tramway. 
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A Bolometric Study of Light Standards. 


BY CLAYTON H. SHARP AND W. R. TURNBULL. 


—— 


ITT. 
Method of Taking Observations. 


All determinations of the variations of stand- 
ards were made at times when the laboratory 
and its surroundings were very quiet. Most of 
them were made between the honrs of seven and 
twelve in the evening; a few were made on holi- 
days, whe the laboratory was closed for general 
work. Before beginning a set of observations 
the sensitiveness was adjusted, and the galvanom- 
eter was carefully watched for a considerable 
time to get the amount of its swings due to cur- 
rents of air about the bolometer strips or to 
changes in the earth's field. The sensitivenegs 
was also tested from time to time in order to 
find whether this was variable or not. If swings 
of the galvanometer greater in amount than two- 
tenths of a scale division, or any irregular 
changes in sensitiveness, were detected, no run 
was attempted. Since two-tenthr of a scale di- 
vision amounted to only about 0.5 per cent of the 
total deflection in most cases. and since the varia- 
tion in the light sources themrelves were many 
times two tenths of a scale division in the case 
of all the standards except the Carcel lamp, 
this amount of error was considered entirely 
negligible, 

After taking these preliminary observations, 
which usually required abont an honr’s time, the 
bolometer was exposed to the source of light. 
After waiting a few minutes for the strip and the 
surrounding parts to be thorongbly heated. the 
galvanometer deflections Were read rapidly by 
one person, and were plotted by another as fast 
9s they were read, the time being taken fror a 
watch. Inthis way curves were traced which 
represent very truly all the changes in the radia. 
tion of the light source. This method of re 
cording observations was found to be much pref- 
erable to the ordinary one of noting galvanome- 
ter readings and plotting them afterwards, both 
in point of saving of time and in accuracy at- 
tainable. It made possible, not only more 
numerous readings, but also the giving of oral 
instructions to the recorder, and the consequent 
plotting of curves which, in correctness of their 
minor 88 well as of their major details, would be 
but little surpassed by a photographic record. 

An unfortunate feature in these curves is that 
the scale of abscissas, representing times, is go 
small. Asa result of thisit has been difficult to 
represent with tue greatest accuracy the trne 
dimensions of those portions of the curves which 
correspond to very small waves in radiation. In 
examining the curve it should be remembered 
that a very steep line may cover several seconds of 
time, and that it is quite possible that a photome- 
tric setting might be made during the time that a 
candle is executing just such a variation as is 
represented by the steepest parts of one of the 
candle curves, 

The number of galvanometer readings plotted 
during the space of five minutes was usually 
from 50 to 100. 

At the end of a run the strips and surrounding 
parts were given time completely to lose the heat 
imparted to them, after which readings for zero 
and sensitiveness were taken. To correct the 
curves for changes in zero and in sensitiveness, 
a plan was followed which was justified only by 
the fact that the error introduced by employing 
it was entirely insignificant. Change in sensi- 
tiveness was reduced to ordinates of the curve 
by means of the equation— 


change In sensifiveness x Approximate mean ordinate 
“init sensitiveness 
lultlal sensitive = correction to ordinate. 
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This was combined with the drift, and a point 
was placed on the cross-section paper having its 
ordinate such as to represent the combined effect 
of drift and change of sensitiveness, its abscissa 
being the time of taking observations. This 
point was joined by a straight line with a point 
on the axis of X at the time of taking the initial 
zero readings, thus assuming that the drift and 
change of sensitiveness had been regular during 
the run. Then, if the initial sensitiveness hap- 
pened to be unequal to the sensitiveness which 
was taken as standard, by an equation similar to 
the one given above, a correction to all the ordi- 
nates was computed to reduce the curve to the 
standard sensitiveness. If the distance of the 


light source from the strip was other than that. 


taken as a standard, a similar correction was 
computed for this. These two reductions 
were then combined, arid a line was drawn 
parallel to the first correction line and dis- 
tant from it by an amount equal to these com- 
bined corrections. The mean ordinates of the 
curves, reckoned from the new base line so con- 
stituted, represent their relative quantities of 
radiation of the sources of light. The curves 
were then traced on bond paper, the axis of ab- 
scissas on which was put so as tc fallon the cor- 
rection line on the original draught on section 
paper. Since the corrections which have been 
spoken of above were all small (except in the 
case of curves XVI and XVI a), neither the 
proportionality of the variations to the total de- 
flection, nor the slope of the lines of the curves, 
has been materially affected. 

Before setting out on the work it was feared 
that the inertia of the moving parts of the galva- 
nometer might have a decided effect on the accu- 
racy of the results obtained, in that it would 
tend to exaggerate the rapid changes. This 
fear was found to be groundless. In the first 
place, the galvanometer was, as has been said, 
very nearly dead beat. Although the bolometer 
atrip followed almost instantly every fluctuation 
of the source of radiation, the fluctuations them- 
selves were not usually so rapid that the galva- 
nometer needles were driven with any considera- 
ble velocity. Consequently the tendency of the 
needles to oscillate in their natural period was 
very slight. That the inertia of the moving 
parts had very little, if any, influence on the 
shape of the curves was shown by the fact that 
at the end of most swings the needle would 
pause for some seconds before beginning its re- 
turn, while it rarely happened that the angular 
velocity did not change during a swing. 

It has been impossible to draw the curves so 
as to show clearly these variations which involved 
only a few seconds of time, since, as has been 
said, the scale to which the time abscissas are 
plotted is very small compared with the scale of 
ordinates. These important peculiarities of the 
movements of the galvanometer needle were 
clearly perceptible, however, to one who observed 
the galvanometer deficiencies for only a little 
time, while their character made it perfectly 
evident that the swings of the galvanometer 
needles in their natural period exercised only an 
inappreciable influence on the slopes of the 
curves apd the magnitudes of the variations 
recorded. 

Onthe plates the smallest divisions of abscissas 
represent five minutes of time. The correspond- 
ing divisions of ordinates are five divisions of 
the galvanometer scale. In order to economize 
space, no attention has been given to the height 
of the curves or tothe base line on the plates. 
The total ordinates for each curve are indicated 


by such a symbol as this i t 40, indicating that 


the true XY axis for curves I and II should be 
placed 10 divisions below the base line on the 
plate. Consequently on the various plates curves 
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having the same ordinates are plotted one above 


the other, the true ordinate being indicated in 
the way mentioned above. 


IV. 
Discussion of the Results Obtained. 

The bottom, i. e. the larger end of the candle, 
was hollowed out to expose the wick, and read- 
ings were taken after the candle had been burn- 
ing long enough to come to its normal light- 
giving power. The agreement in the amount of 
radiation of the candle burned from the larger 
end, with the amount when burned from the 
smaller end, shows that the variation in the diam- 
eter of the candle has little if any influence on 
the intensity of the light emitted. 

One marked peculiarity, which characterizes 

to a greater or less degree all the curves, is the 
succession of sudden drops followed by gradual 
rises to a maximum. In the case ef the drop, in 
one instance at 55 minutes, the change amounted 
to 15 per cent. of the total deflection, and in 
other instances the change was nearly or quite as 
large. The reason for these drops is to be looked 
for in the action of the wick, which, as the 
candle burns down, projects farther above the 
spermaceti, causing a tall flame. Finally, by 
reason of charring and because of its own 
weight, it bends over, and the end burns off. The 
flame, following the wick, becomes shorter and 
sometimes broader. Since the wicks in the Eng- 
lish standard candles are very uniform in con- 
struction, these drops succeeded each other after 
more or less regular time intervals, which were; 
in most cases, not far from three minutes. The 
curves show also a comparative freedom of these 
flames from minor fluctuations due to disturbing 
draughts of air. The ordinates of the English 
candle curves are not corrected for rate of burn- 
ing. 
The general level of the German standard par- 
affine candle curves is rather closely adhered to. 
The numerous minor fluctuations sbow that the 
flame of this candle is quite subject to disturb- 
ances by draughts. Occasionally the flame in- 
creases to a size far beyond its normal, and 
smokes. These large fluctuations, extending 
over a considerable period of time, form a 
marked feature of the curves. In some cases it 
did not reach its normal light-giving power until 
fifteen minutes later than at others. 

When we come to compare the English with 
the German candle, we notice, first, that the 
variations of the English candle were much 
larger and that large variations were much 
more frequent. The German curves are free 
from the semi-periodic drops which charac- 
terize the English. One German curve at 
twenty-four minutes reaches a value which 
is 1.235 of the mean ordinate of the English 
candle curves. Another at forty-nine minutes 
drops to a point which is only 0.77 of the 
mesn ordinate. The total variation is, conse- 
quently, 46.5 per cent. Both of these curves 
were taken with the same candle, but on differ- 
ent nights. The highest point of the German 
curves in one instance is at eighty. six minutes. 
The ordinate reaches a value which is 1.155 of 
the mean, The lowest pointisin another case at 
seventy-two minutes, and is 0.915 of the mean. 
The total variation was consequently 24 per cent., 
or only about half that shown by the English 
candle. 

Moreover, we see that the percentage deviation 
in still another curve, fifty-five to sixty minutes, 
from the mean of the English candles is + 10.45 
per cent, Another, thirty-five to forty minutes, 
shows a deviation of — 13.08 per cent. The total 
deviation for a period of fiye minutes is 23.53 
per cent. for the Euglish candles. In the Uer- 
man candles the maximum positive and negative 
deviations for five-minute periods are + 11.52 
per cent. and — 10.43 per cent. respectively, 
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These give a total of 21.95 per cent. and exhibit 
a performance but little better than that shown 
by the English candle. | 

These figures make perfectly evident the 
futility of any attempt to get concordant photo- 
metric results from freely burning candles, un- 
less, indeed, a very long series of observations 
is taken. In favor of the English candle it can 
be said that its flame is more stable and is much 
less subject to smaller fluctuations than is the 
German candle. When it comes to measuring 
the dimensions of the flame and reducing read- 
ings toa standard size of flame, tbere is little 
doubt that the English candle would be found 
much superior to the German. 
of the work with candles a rather rude measur- 
ing device was set up and heights of flame of the 
English candle were determined and compared 
with the corresponding galvanometer readings. 
The accordance between definite flame heights 
and definite galvanometer readings was found to 
be very close. 

Investigations along this line have not been 
prosecuted farther for lack of another cbeerver. 
A device has been made, however, by which it is 
hoped that the height, or the height and the 
width, of a candle flame can be measured with 
great quickness and accuracy, and it is the pur- 
pose of one of the present observers to attempt 
to ascertain, by means of this measuring appa- 
ratus and the bolometer, whether the radiating 
power of acandle can be expressed conveniently 
in terms of its simpler dimensions or not. That 
the light-giving power of a candle must vary 
directly with the cubical contents of the lumin- 
ous portion of its flame, provided the surround- 
ing conditions are unaltered, seems obvious. 
That the relative luminous intensities of candles 
of different materials can be determined with a 
fair degree of accuracy by measuring the cubi- 
cal contents of the light-giving portion of their 
flames, has recently been shown by Glan.* For 
photometric work, however, it is essential that 
the luminous intensity at any time should be de- 
ducible from simple measurements of the flame 
—such measurements as can be made the instant 
before or after a photometer setting is made. 
(To be continued. ) 


The Cost of an Indicated Horse-Power. 


An interesting paper under this title was sub- 
mitted at the recent Montreal meeting of the 
American Society of Mechanical Engineers by 
De Courcy May, who summarized his subject in 
the following table, showing the total cost of 1 
I. H. P. per annum for various engines : 


365 Days of 308 Days of 
24 Hours. 1014 Hours. 
Coal per Coal per 
Kind of Engine. 2,240 Ibs. 2,240 Ibs 
$ $ $ $ §& 


a ea 


Triple-expansion, pumping, 
Allis, 20 revs 


Triple-expansion, without 


5 
Non-condensing, 50 to 200 
horse-power T 


$ 

4 

35 
pumps, Allis, 50 revs...... 27 33 39 45....16 18 20 XR 
Compound mill, best engine 29 36 44 51....17 19 21 H 
ti * average... 39 46 52 28....22 25 %8 30 
s electric Hght 3 
average...... 122 139 159 174....78 84 90 % 
as trolley........ 48 58 68 79....29 32 36 39 
Triple.expausion troller>.... 45 54 64 74....26 29 33 36 
Condensing mill... 2.0.0... 52 61 69....25 29 33 38 
60 


0 76 81 88....49 53 57 
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The figures for engines below 50 H. P. vary 80 
widely that they have been omitted. The above 
table has been calculated as far as possible from 
actual engines running under ordinary condi- 
tions, but it is not pretended that the figures 
represent true average values, the writer not 
having been able to collect information from a 
sufficient number of cases. The engines are 
nearly all high-class and of large powers; the 
figuresin the table are therefore rather below 
than above the average. 


— 


* P. Glan, Ueber ein Gesetz der Kerzenflammen, Wied. 
Ann., Vol. LI, p. 584. as 


In the early part. 


—* a — 


- tta 
. y 


le, 


AvuG, 8, 1894 


THE DEVELOPMENT OF THE ELECTRIC 
TELEGRAPH. —VI. 


BY STEPHEN VAIL. 

A recent writer has stated: ‘‘ Prof.. Henry had 
discovered the power, and reduced it to actual 
practice in mechanism, which Prof. Moree, in 
his dreaming, was then longing and hoping for. 
Thus, Prof. Henry was the legitimate father of 
the American electro-magnetic telegraph, in one 
form. But the child of Prof. Morse’s dreams 
still needed a body to be of any practical servive 
tothe world. This was finally furnished by Mr. 
Alfred Vail, of Morristown, N. J.” 

In the New York Times of August 25, 1883, 
appeared a communication signed ‘‘ Investi- 
gator,” written by a gentleman of high attain- 
ments and deep research, in which were the fol- 
lowing statements: “. . . I have somewhere 
among my papers, carefully laid away, the first 
form of a letter, written in his own hand, by 
Prof. Morse himself to the British Attorney 
General, who 18, or was, ex-officio the ‘ Patent 
Commissioner’ of Great Britain, in 1844, per- 
haps in 1843, which letter Morse (in order to 
make his claims intelligible to the man, whom he 
thought to be thick-headed, but who was very 
sagacious and happened to know too much for 
Morse, a8 the sequel proved) commenced with a 
series of disclaimers— stating that he did not in- 
vent this aod that; and he concluded the letter 
with claiming to have ‘invented’ only two 
things which he wished recognized as his, to wit: 
first, a mechanical means of making marks upon 
paper—I forget the name, and it was of no prac- 
tical account; and second, the sending of a com- 
munication over a single wire. This was Morse’s 
strong point, but even it was not his actual dis- 
covery, but it was accorded to him through a 
legal conclusion in the construing of a con- 
tract which existed between him as the one party 
and Prof. Gale and Alfred Vail as the other party. 

"The late Hon. F. O. J. Smith, of Portland, 
Maine,a very able man, knew precisely how 
little were Prof. Morse’s merits—in short, knew 
what a gilded humbug, as touching the telegraph, 
he really was. Morse had good reason to sus- 
pect that Mr. Smith would sometime let the 
world know all about the matter—and he was 
right in his suspicion. That letter tothe Attorney 
General of Great Britain would alone dash 
pretty much all that has ever been claimed by 
Prof. Morse and his friends in his honor. 

‘ There are other facts which go toshow that the 
‘Morse telegraph ’ is not Morse’s, and that the 
late United States Judge Levi Woodbury, Hon. 
Salmon Chase, and several other distinguished 
gentlemen, at various times engaged in ‘tele- 
graph suits,’ all knew that Morse’s claim to the 
invention was but a shadow at best, and I had 
the confession direct from the lips of the late 
Hon. F, O. J. Smith, that at one time, during 
the trial of the celebrated case of ‘F. O. J. 
Smith vs. Hugh Downing,’ before Judges Wood- 
bury and Sprague, in the District of Massachu- 
setta, in 1850, he (Smith) trembled lest the facts 
In the case be exposed, so near did the opposing 
counsel chance to get at them; but, fortunately 
for him, the ignorance of the eminent counsel of 
the science of telegraphy of that time was such 
that a dangerous question, the real merits of 
which the counsel putting it did not comprehend 
(and putto Prof. Morse himself, I think, ) was 
skilfully parried by an ‘objection’ from the 
other side, and a shrewd argument thereupon— 
by which the counsel were ‘ obfusticated.’ The 
counsel never suspected how near they came to 
catching the weasel. This meang simply that Mr. 
Smith’s Case, 80 saved, saved Prof. Morse’s repu- 
tation and claims for that time. 

te - . I therefore now crudely make a 
few ‘points,’ or take sundry general positions, 
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namely: First, that then (1887) Morse had not After 


‘simplified all the ideas and made his discovery 
a success.’ Second, that at that time Morse had 
not conceived, and at no time did ever conceive, 
independently, anything whatever which be- 
longs to what the public to-day know as the 
‘telegraph system’ (I mean by this that Morse 
‘invented’ nothing of the telegraph so far as 
concerns its mechanism or the application or 
adaptation of the principles of service involved 
in its use; in short, that the ‘ Morse telegraph’ 
is not and never was Morse’sconception). Third, 
that the register everywhere used to-day was 
the invention of the late Mr. Alfred Vail, of 
Morristown, N.J., a gentleman of liberal educa 
tion, extensive scientific acquirements, and a 
man of large capacity as an inventor—which 
register, the first (once in my possession), was 
sent to Morse, while in Europe (1842-8-4), and 
which he never saw before; that the ‘ Morse al- 
phabet,’ so-called, was Mr. Vail’s invention, too, 
(as was also the ‘ House’ telegraphic printing 
system, improved by House); that the discov: 
ery that the earth would form a part of the‘ cir- 
cult’ was Mr. Vail’s (by this I mean that Mr. 
Vail, and not Prof. Morse, discovered the fact in 


From a Photograph of the only remaining 
Instrument of the two used upon the line 
between Washington and Baltimore. Jt was 
upon this instrument that the message, 
“ What hath God wrought !” (sent by Morse 
at Washington) was received by Alfred Vail 
at Baltimore on May 24, 1844. The instru- 
ment ig now in the National Museum at 
Washington, having been loaned to it for 
exhibition by Stephen Vail, to whom it was 
left by Alfred Vail, his father, 

this country, in ignorance that Steinheil had dis- 

covered it in Germany, as so claimed, some years 

before) ; in brief, that to Mr. Vail is due the 
credit for the success of the telegraph, mechani- 
cally considered, as well as sundry scientific dis- 
coveries relating to its operation. Fourth, that 
to the late Prof. Lorenzo D. Gale directly be- 
longs the credit of bringing to Prof. Morse’s 
knowledge, in 1836, the ‘intensity magnet’ of 

Prof. Henry, without which the telegraph would 

be of no practical account.” 

The correspondence, notebooks and private 
papers of Alfred Vail, relating to his connection 
with the telegraph, have been deposited by his 
sons with the archives of the American Histori- 
cal Society, in the vaults of the Smithsonian 
Institution at Washington, and in these papers 
may be read the history of the invention, 
as well as many letters from noted men of the 
time as to its useand probable effect upon busi- 
ness and the country. Some of them deal with 
the question of the Government’s control of the 
telegraph, and show that the sentiments both of 
the inventors and of the greater statesmen of the 
time were in favor of the United States Govern- 
ment owning and operating the new invention. 

In further evidence of the part in the tele- 
graph taken by Alfred Vail, the man who, ac- 
cording to the statement made to the world by 
S. F. B. Morse, only ‘‘furnished the means to 
give the child a decent dreas, etc.,” I will make 


an extract from my father’s papers : { 
close of the session of Congress in the spring of 
1844, a series of experiments was commenced by 
the request of Prof. Morse, under my direction, 
for the purpose of ascertaining what amount of 
battery was absolutely required for the practical 
operation of the telegraph. From the com- 
raencement of its operation to the close of the 
session, so anxious was the public to witness its 
almost magic performances that time could not 
be taken to put it ina state to test either the 
size of the battery required or bring into use all 
the machinery of the register. On that account 
but one wire was used during that period for 
transmitting and receiving intelligence, and the 
capabilities of the instrament were shown at 
some disadvantage—requiring the constant at- 
tendance of those having charge of the two: 
termini, The first experiment made was to as- 
certain the number of cups absolutely required 
for operating the telegraph; eighty cups had 
been the number in use. Upon experimenting 
it was found that two cups would operate the 
telegraph from Washington to Baltimore. The 
success was more than had been anticipated snd 
urged on further experiments, which eventually 
proved that the earth itself furnished sufficient 
galvanic power to operate the electro-magnet 
without the aidof a battery. In the first experi- 
ment a copper plate was buried in the ground, 
and about three hundred yards from it a zinc 
plate was also buried. To each of these plates a 
wire was soldered and the ends brought into the 
telegraph office and properly connected with the 
key and electro-magnet of the register—the bat- 
tery not being in connection. Upon manipu- 


_ lating at the key it was found that the electro- 


magnet was operated upon and the pen of the 
register recorded. This led to another experi- 
ment upon a more magnificent scale, and noth- 
ing less than that of using the copper plate at 
Washington and the zinc plate at Baltimore with 
the single wire connecting these distant points, 
the battery being thrown out. Here, too, suc- 
cess followed the experiment, though with dimin- 
ished effect. By the application of a more deli- 
cate apparatus the electro-magnet was operated 
upon, and the pen of the registering instrument 
recorded its success. From these experiments 
the fact appears conclusive that the ground can, 
through the agency of metallic plates, constantly 
generate the galvanic fluid.” 

In his letters to Mrs. Vail, written at the time 
of the construction of the line from Washington 
to Baltimore, there is much of interest to be 
found, and relating to the work onthe 11th of 
April, 1844, he wrote: “. I will inform 
you with what success with the telegraph. We 
have tried it six miles, though it is now put up 
nine miles, and by Saturday will be twelve. lt 
has given the utmost satisfaction thus far and 
performs perfectly. A few days since I was at 
one end of the line and Prof. Morse at the other. 
From there he announced that the cars were 
passing, and, he says, J answered him before 
the train had passed ! To-day we have putupthe 
instruments at the Capitol where the wires ter- 
minate. We bave two fine rooms, one for the 
instruments and the other for the battery, and 
we expect to have the whole line completed to 
Baltimore by the 17th of next month. The ut- 
most curiosity exists about it, and when we get 
started we shall have our rooms constantly 
thronged with visitors. I am waiting, with the 
utmost anxiety to have the final trial made with 
the telegraph, to see what will be the fate of 
things. We expect to get another appropriation 
if this results successfully, and of this I have no 
doubt. Prof, Morse is on tiptoe, as you may 
well imagine. No one seeme 4isrosed te injure 
our wires and all goes cn wel! <` 
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April 18, 1844, he wrote: “, | | ‘We haye 


rl REC TRICITY 


Vol. viL, No. 4 


42 
p, 


tried the wires for fourteen miies, as far as they 
have been put up, aud they work well. We talk 
back and forth every day upon them. The work 
is proceeding and we shall soon be in Baltimore. 
Iam so hurried and driven that I have not time 
to take my meals. I am up and off sometimes 
long before it is light, am gone all day and back 
at 6 o'clock.” [To Washington.] “I go to 
Bladensburg, sometimes to Belleville, and other 


parts of the work. 2 
(To be continued. ) 


Cost of Producing Electrical Energy. 


—— 


BY B. J. ARNOLD.* 


It was my intention when asked to prepare 8 
paper upon this subject, to be read before this 
Convention. to point ont some of the principal 
sources of loss in the operation of the present 
central station, and afterwards to assume an ideal 
plant, designed in accordance with the latest prac- 
tice, and show at what price per kilowatt hour 
the average station conld deliver electrical energy 
to the consumer. 

After the paper was partially prepared on this 

basis, R. E. Crompton read before the Institution 
of Electrical Engineers of London a paper cover- 
ing practically this ground, in which he shows 
that with coal having a calorific value of 14,500 
B.T. units, and with boilers capable of evaporat- 
ing 12 lbs. of water atn pressure of 150 Ibs., and 
the losses so proportioned that 2} lbs. of this coal 
will evaporate 25 lbs. of water, a kilowatt 
hour can be produced fcr three cents aud deliv- 
ered to the customer for six cents, leaving a profit 
of three cents over and above all operating ex- 
pepsesand interest on the investment. He figures 
that an average of 20 lbs. of steam per kilowatt 
hour is all that would be required for actual ser- 
vice. 
Mr. Crompton’s paper having covered practi- 
cally the ground I had mapped out, has led me 
to abandon wy original plan, in place of which I 
will present to you to-day the records of a num- 
ber of central stations operating in this country 
and Europe, from which you can by com parison 
ascertain whether your stations are doing as 
good service as they should. I will endeavor also 
to suggest ways in which the earning capacity of 
stations now running can be increased. 

The losses between indicated and electrical 
horse power in a fairly well designed high speed, 
belted. direct current station are about as follows: 
Engines 10 per cent., belts 4 per cent., dynamos 
10 per cent., line 10 per cent., making a total 
commercial efficiency of 70 per cent. 

In alternating directly belted plants the losses 
on engines, belts aud dynamos are about the same 
as given above. The lossesin the primary circuit 
are usually 5 per cent. Where there are many 
small transformers and when working underload. 
ed, as they usually are for a large portion of the 
time in small central stations, the average loss 
will be about 10 per cent., althougb when they 
are working at their rated load they will give an 
efficiency of 93 per cent. to 95 per cent. The loss 
on the secondary wiring is usually 2 per cent. 
Combining these losses we find the average com- 
mercial efficiency of the alternating plant to be 
65 per cent. In stations operating large engines 
belted to a countershaft the losses are practically 
the same as given above, except that the loss 
between the power delivered by the engine and 
the power delivered to the generators is usually 
about 20 per cent., making the commercial or 
industrial efficiency of the above systems 58 per 
cent. and 52 per cent. respectively, although there 
are many cases on record in which the losses are 
far -gxeater thal” tliese; caused by unsoldered 
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joints in the line construction or defectively 
designed and operated machinery. 
Table No. 1, published recently in L’/ndustre 


. Electrique, was prepared by J. Laffargue. I 
have referred to it here, as it contains the 


most complete information regarding foreign 
central stations that I have been able to secure. 
The stations are all located in Germany; two of 
them, those at Elberfeld and Hamburg, being 
direct current plants, the one at Cologne an al- 
ternating station, and those at Barmen, Ham- 
burg and Dusseldorf direct current stations with 
accumulators as auxiliaries. The table enables 
usto compare the relative merits of the three 
systems, and, as will be noticed, the alternating 
station at Cologne produces 71 watt hours per 
pound of coal, and delivers a kilowatt to the cus- 
tomer for 6.65 cents. The station at Hanover 


per cent. on the various auxiliaries of the plant 
These figures are about correct for practice iù 
this country, except on the accumulator ques- 
tion, and as there are now numerous strong com. 
panies entering the field in this country, whoare 
willing to guarantee to maintain battery plants 
for 10 per cent. per annum, it is possible that we 
can soon reach the state of perfection in the line 
tbat is indicated by these figures. _ 

In comparing the figures on a basis of cost per 
kilowatt hour delivered to the consumer, the loss 
in the mains at the varions stations should be 
taken into consideration, as it wil) be noticed 
that at Dusseldorf the loss between the station 
and consumer is over 30 per cent., at Hanover 20 
per cent.. Barmen 15 per cent , while at Ham- 
burg and Elberfeld it is but 5$ per cent and 9} 
per cent respectively. Were these allowances 


TaBLE No. 2. 


DIRECT CORRENT 


OIRECT CURRENT 


PUTERNRTING CURRENT 
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SYSTEMS 


CERMAN PLANTS 
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produces the greatest number of watts per pound 
of coal. namely, 219, and delivers a hilowatt hour 
to the consumer for 5.2 cents, while the best re- 
sult of all ıs shown by the station at Dasseldorf. 
producing, as it does, 185 watt hours per pound 
of coal and furnishing a kilowatt to the con- 
sumer for 4.54 cents. This wonld seem to indi- 
cate that there is an a vantage in using accumu- 
lators. 

It is also interesting to note that the average 
commercial efficiency of the accumulators is 76.1 
per cent. 

M. Laffargue adds that the following percent- 
ages are allowed for depreciation: 1} to2 per 
cent. on the buildings, 4 to 5 per cent. on the 
boilers and engines, 6 per cent. on the accu- 
mulators, 3 per cent. onthe mains, and 8 to 10 
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made, it would probably bring the cost at Dus- 
seldorf much below the present figure, bat not 
knowing the exact conditions it was impossible 
to make the proper allowance in this paper. 

The first part of table No. 2, marked ‘‘ Direct 
Current,” was prepared from r: liable information 
on file in the writer’s office, and is the result of 
the operation of fifteen large direct-current sta- 
tions located in different parts of the United 
States. The three succeeding parts of the table, 
marked ‘Direct Current,” “Alternating Cur- 
rent” and Combined Systeme,” have been com- 
piled from information secured from the report 
of the Committee on Statistics of the National 
Electric Light Association, presented at its last 
meeting, and figures were chosen only from such 
stations as seemed to bear evidence of careful 
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compilation. This report did not give the cost 
of coal per ton, nor the cost of coal per kilowatt 
hour, but simply gave the watt hours prodnced 
per pound of coal. By assuming a price per ton 
on the cosl we have deduced the costs per kilo- 
watt hour which are given, but not having the 
information necessary to ascertain the operating 
expenses or fixed charges, the total cost per kilo- 
watt hour delivered to the consumer is omitted. 

In general, however, I will state that the ex- 
pense of operating in central lighting stations is 
approximately as follows: 


Felan aee ah 23.15 per cent. 
S TST AE ET 21.20 $ 
Lampie A -7.5 s 
Repairs.............c0008 ONA E ETT 13 10 s 
General expenses............-...00.005 23.15 mt 
Other expenseS..............ccc cece ees 11.65 6 
Totalo e a a 100.00 i 


(To be continued.) 
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Incandescent Lamps ; Their Use and Abuse. 


BY A. D. PAGE.* 


In the present state of the art of incandescent 
lighting, in no way can central station managers 
increase the efficiency of their investment tore 
than by careful study of ways and means of 
operating lamps in a manner which will insure 
an average maximum light at a minimum cost. 

Too large a percentage of central stations judge 
the quality of lamps sold them almost entirely 
by their life, and even that poor basis of calcula- 
tion is still further distorted by keeping no 
ampere records nor averaging results, but judg- 
ing solely by the individual records of such 
lamps as may fail in the first hundred hours, or 
of those which live hundreds of hours past the 
point at which, from an economical standpoint, 
they should have been broken. The import ince 
to central station managers of judging lamps 
which are sold to them from some hetter basis 
than individual or even average life can be 
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Fig. 1. 


better appreciated by referring to Fig. 1, 
showing curves of deterioration in candle 
bower of lamps mannfactured by different 
Companies. In considering deterioration in 
candle power, it should be stated that it is a 
characteristic of every lamp which has yet been 
Manufactured and should be considered entirely 
Independent of blackening or discoloration of 
the bulb. Lamps may deteriorate to50 per cent. 
of their initial candle power within two hundred 
hours and still show scarcely a trace of blacken- 
ing. All lamps the curves of which are shown 
Were purchased within six months in the open 
market in lots of from ten to twenty-five, and 
the curves are the average result obtained by 
starting each lamp at the particular voltage 
which would bring the lamp to exactly 3 watts 
per candle, maintaining the voltage constant 
throughout its life. 


„ Read before the Northwes 
St. Paul, Mone G2 oF hwe tern Electrical Association. 
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Curves Nos. 3, § and 6, Fig. 1, represent the 
best results obtained from the product of num- 
erous foreign manufacturers. Nos. 4, 7, 8, 9,10, 
11 and 12 each represent a different domestic 
manufacturer. 

While there is no reason to suppose that the 
average life of lamps shown by Nos. 4 and 7 will 
be shorter than that of lamps represented by 
Nos. 10, 11 and 12, there is also no certainty that 
it will be longer, and if a lamp is to be branded 
as poor by the central station manager because 
of the breakage of a small percentage of lamps 
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test after the lamps were started made befcre 
the candle power commenced to drop). . 

On nearly every central station, particularly 
on alternating current stations during light 
load, the pressure on the primary i8 abnormally 
high. Add to this the difference between drop 
in the transformers and secondary wiring 8s 
between full and light load, and the result 
which a test is quite certain to show is pressure 
on the one or two lamps which the customer is 
burning during light load from 6 to 10 per cent. 


high. 
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in the first one hundred hours, then the advan- 
tage is in favor of the lamp which reached 50 per 
cent. of its original candle power in the first two 
hundred hours, thus maintaining the carbon at 
a high degree of incandescence with the neces- 
sarily greater strain of the filament for only a 


few hours. 

The carbon which maintains its candle power 
must continue to burn ata higher temperature, 
nearer the point of vaporizing, and is more 
likely to be destroyed by an abnormal increase 
in pressure than one which cools within the first 
few hours to a point where considerable increase 
in voltage is required to bring it to its initial 
degree of heat or incandescence. 

From the standpoint of the central station, 
one of the worst guarantees that you could de- 
mand from the lamp manufacturer would be an 
individual life (for each lamp) of one or two 
hundred hours. The reason for such demand, 
when made on yorr part, arises from the erro- 
neous impression that the lamp which lives only 
one totwo hundred hours is necessarily defect- 
ive. Nearly every lamp sold you, and particu- 
larly those which show the best results, rises in 
candle power for the first few hours (this is not 
shown in Fig. 1, as in only one case was the first 


Referring to Fig. 2, we find that burning a 
new 16 candle power 8} watt lamp 7 per cent. 
high would for the first few hours raise its 
candle power to 25 and its efficiency to about 
2.6 watts per candle. In Jess than one hundred 
and fifty hours, even maintaining the high pres- 
sure mentioned, tbe candle power and efficiency 
would fall below normal; but in the meantime 
the new lamps which have been burned under 
the above conditions have been abused to an 
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Fig. 3. 


extent which would be quite certain to make the 
showing of some individual lamps very poor, 
through no fault of the lamps. 

After lamps have beeu in nse about two hun- 
dred hours, under average conditions, they 
could then be used where the pressure was high 
without bringing the carbon to a dangerous 
degree of incand-~scence. 

One of the best illustrations I can give of the 
importance of your judging lamps from some 
better standard than simply life, is to refer to an 
incident of which I had reliable information, 
where a represeutative of the lamp company 
which manufactured the lamps shown by Curve 
No. 12, Fig. 1, exhibited the valuable quality 
possessed by his lamp standing very high pres- 
sure. With a rheostat it was exhibited burning 
from normal to a very high candle power. He 
represented it as the toughest filament ever 
placed in a lamp, and I have no cause to disbe- 

lieve him. i 
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If central stations run with a variation of from 
6 to 20 per cent. in pressure they will find it 
necessary to demand tough lamps, the natural 
product of the amateur lamp manufacturer. To 
bring a product up, however, even from Curves 
Nos, 9, 10 and 11 to No. 4, means experience and 
thousands of dollars spent in experiments. 

It also means that each one of over 50 different 
operations through which the parts of a lamp 
pass from start to finish should receive careful, 
inteJligent handling or direction. Perfection in 
any one particular will not attain even average 
results. 

The manufacturer of lamps shown by Ourve 
No. 4 might have furnished the same carbons 
to manufacturers of lamps represented by 
Curves Nos. 10 and 11, and the result which they 
would obtain would not differ materially from 
that secured with their own make of carbons. 
Curve No. 4, though it represents as high an 
average grade of lamp of any voltage above 100 
as has yet been furnished to the customers of 
any lamp manufacturer, does not represent the 
highest point which will be attained. 

Curves Nos. 1 and 2 represent experimental 
lamps manufactured and furnished for test by 
the same company, whose regular product is 
represented by Curve No. 4, ana I am informed 
by reliable experts that within a few months the 
entire product of the company will be brought 
up to the standard represented by Curve No. 1. 

That the relative value of the lamps repre- 
sented by these curves may be fully appreciated, 
let us take the average candle power of Curve 
No. 1, Fig. 1, which for six hundred hours is 
1,419 candles, and we find, to maintain the same 
average candle power, using other lamps, we 
should have to break lamps represented by 
Curve No. 4, at five hundred and thirty hours ; 
No. 7 at one hundred and seventy hours; No. 8 
at one hundred hours, No. 9 at one hundred and 
twenty hours, No. 10 at ninety hours, No. 11 at 
seventy-five hours and No, 12 at thirty-five 
hours. 

All of the lamps represented by diagram No. 1 
are of voltages from 100 to 125 volts, and though 
started at a higher economy than is commonly 
practised by central stations (the 3.1 standard 
of Edison illuminating companies being the 
highest of which I have personal knowledge). 
Testing at 3 watts comes nearer to results obtained 
hy commercial practice than a lower initial 
economy, as the tendency of the average central 
station is to run high. 

Fig. 3 represents lamps of from 50 to 60 volts, 
started at 3 watts per candle, and tested under 
the same ccnditions as the 100 to 120 volt lamps. 
No. 1 is the product of the same factory as Nos. 
1;2and 4, Fig. 1. No. 2 was manufactured by 
the same company as No. 9. No. 3 was manu- 
factured by the same company as No. 11, and 
No. 4 was manufactured by the same company 
as No. 10. 

As proven by these curves, and also, I believe, 
as generally acknowledged, it is much easier to 
produce a fairly good 50 volt lamp than one of a 
voltage above 100 ; but considering the progress 
which has been made within the last year in the 
high volt lamps, I believe that in a short time a 
large percentage of alternating current central 
stations will find it to their advantage to use 
large transformers and secondary mains on the 
three-wire system, covering one or more blocks 
from one transformer or bank of transformers 
and using only lamps of over 100 volts, thus 
greatly economizing in copper and securing 
much better regulation than is now secured with 
numerous small transformers and 50 volts on the 
secondary. 

The importance of good regulation or a con- 
stant voltage at the lamps is too little appreciated, 
the general opinion of central station managers 


apparently being that so long as the life of the 
lamp is satisfactory to themselves or their cus- 
tomers, if they increase the voltage either tem- 
porarily or permanently the result would be to 
increase the average light. The fact: are that 
burning lamps above their normal rating de- 
creases the entire average candle power on the 
customers’ circuits, and at the same time, if the 
station is on the meter basis, increases the 
amount of the customers’ bills. This statement 
is particularly true of lamps only of average 
quality. 

Referring to Fig. 2, No. 5 represents a 108 
volt 16 candle power 3$ watt lamp burned ata 
constant voltage and reaching 11 candles at five 
hundred hours, Starting the same lamp at 110 
volts or at 174 candles, 3.3 watts per candle, and 
inside of two hundred hours the candle power 
curve crosses the one burned at normal. Start- 
ing it at 112 volts or at 193 candles, 3.1 watts per 
candle, in less than two hundred hours the can- 
dle power curve crosses both the others. 

Curves Nos. 1 and 2 follow the same general 
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law. The higher we raise the voltage the more 
rapid the drop in candle power; and when we 
consider that the lamprepresented by Curve No. 
1 must be kept at 116 volts in order to give 14 


candles of light after two hundred hours, and 


that should the voltage be brought back to nor- 
mal or 108 volts, the candle power would be 
only about 9 candles, we cau appreciate that on 


a station where the voltage varies even 7 per 


cent. the result must be a very uneven and poor 


quality of light, even thongh the life of the lamp 


is satisfactory. 


The tendency of all central stations seems to 
have been to gradually raise their voitage with 
the intention of thus either burning out or 


increasing the candle power of the old lamps on 
their circuits, The result is only to either burn 
out an abnormal number of new lamps or bring 
them down to the candle power level of the old 
ones within two hundred hours. 

The only practical method of keeping the 
average candle power of lamps on a station at a 
point which will be satisfactory to customers, or 


on a competitive basis with other methods of 


lighting, is to keep records of the average life on 
the entire station where free renewals are fur- 
nished, and then to take out of the sockets and 
break up all lamps which are dim, by this means 
keeping down the average life to whatever 


constant is decided as the best under local con- 


ditions. Where lamps are sold to customers, to 
keep the candle power of lamps in use on a cir- 
cuit of a central station at a point which will 
insure satisfaction or tend to keep the electric 
light popular is a difficult problem. Whether 
the customer is on a meter or on a contract basis, 
it is poor economy for him to keep lamps in his 
sockets which are giving only 50 per cent. of 
their initial candle power, but for the corpora- 


tion which sold him the lamps and supply him 
with current, to call his attention to the fact 
that lamps in his sockets are giving only about 
8 candles, and attempt to sell him lamps at 50 or 
60 cents each, is not likely to bring about the 
desired result. To meet the above difficulties a 
number of central stations in different parts of 
the country are now selling lamps at retail to 
their customers at cost, and a few stations even 
below cost, at the same time doing all in their 
power to prove to them that only by a 
liberal use of lamps can they obtain the great- 
est amount of light for a given expenditure of 
money. 

As the profit on the sale of lamps is decidedly 
a secondary matter as compared with the sale o 
current and the increased quality of the light, 
the above plan should commend it:elf to all 
central stations not on the basis of furnishing 
free renewals. Itis also worthy of consideration 
that by adopting this plan the station controls 
what lamps shall be used on its circuit without 
dictating to its customers an important point while 


lamps show such widely different results as those 
shown by Fig. 1, and while customers continue 
more likely to believe that the corporation is not 
supplying proper current than to believe that 
the quality of lamps they have been purchasing 
is at fault. 

Another method of inducing customers to 
destroy dim lamps which has found favor witha 
number of stations, is to make a price for lamps 
of say 40 cents each and agree with their 
customers to exchange al] dim lamps which they 
have sold them at half price, that is, for every 
dim lamp which the customer returns before the 
carbon is burned out, he receives a new lamp for 
20 cents. 

Within the last few months the question has 
often been asked me by central station managers, 
“ What economy of lamps should we use?” 
This question should, I believe, be settled by 
central station managers themselves on presenta- 
tion of facts, they having control of the regula- 
tion of their station and knowledge of local con- 
ditions. 

Fig. 4 shows the same quality of lamp manu- 
facture as Curve No. 2, Fig. 1, and represents 16 
candle power lamps started at an initial economy 
of 4, 84, 3, and 24 watts per candle. The accom- 
panying table shows candle power, average osan- 
dle power, average economy and average candles. 
per electrical horse power at one hundred hour 
periods in their life. 

In considering these curves and table it should 
be rememberod that the result would have been 
much less favorable to the higher economy 
lamps had the test been made and curves plotted 
with a poor quality of lamp, and also that satis- 
factory results with lamps of higher economy 
than 3} watts per candle can only be obtained 
by exercising the greatest care in maintaining & 
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constant voltage at the lamps. Referring to the 


table briefly, it will be found that even at Bix 
hundred hours lamps of the highest initial 
economy show the best average result as to 
average watts per candle and average candles per 
horse power, and that at nine hundred hours 3 
watt lamps show better average results than 
lamps of 3.6 or 4 watts. The greate:t objection 
which can be urged against the high economy 
lamp is that while at nine hundred hours the 4 
watt lamp reaches a minimum candle power of 
13! candles and the 33 watt lamp about 12 can- 
dles, the 3 watt lamp reaches 10 candles and the 
24 watt lamp at six hundred hours reaches 8 
candles. At the present price of lamps, where 
fuel is high and the oustomers’ bills are made up 
op the basis of lamp hours, it would, without 
question, pay the station to use high 
economy lamps. breaking them at a point 
which would insure satisfaction as to average 
light and keeping the average life comparatively 


short. 
Whatever economy or make of lamp you 
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American Electro-Therapeutic Association. 


Association of Edison Illuminating Com- 
panies. 


The next Convention of the Association of 
Edison Illuminating Companies will be held at 
Boston, Mass., commencing on Tuesday, August 
14, 1894, and will continue during Wednesday, 
and probably Thursday, of that week. The fol- 
lowing papers of practical importance will be 
submitted : 

Incandescent Lamps—Mr. A. D. Page. 

The Relative Advantages of Direct and Alter- 
nating Currents for Distribution of Light and 
Power—Mr. W. S. R. Emmet. 

A Board of Control—Prof. Wm. D. Marks. 

An Edison Station in a Small City: Its Past, 
Present and Future—Mr. M. A. Beal. 

Switchboard of the Edison Company of New 
York—Mr. J. Van Vleck. 

Storage Batteries—Mr. R. R. Bowker. 

Boiler Tests in Atlantic Avenue Station of the 
Edison Electric Dluminating Company of Bos- 
ton—Mr. R. S. Hale. 

_ Interesting Features of the Third District Sta- 
tion of the Edison Electric Illuminating Com- 


pany of Boston—Mr. A. G. Pierce, 
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decide to use, by no means can you so greatly 
Increase the efficiency of your station as by 
making every possible effort in the direction of 
maintaining & constant voltage at the lamps. 
This can only be accomplished and maiutained 
by constant use of reliable portable instruments, 
No switchboard instrument should be relied on 
without often checking it by some reliable 
standard, and it should also be borne in mind 
that, owing to the varying drop at various loads, 
constant voltage at the station is just what is 
hot wanted. If you do not possess a reliable 
portable voltmeter, such an instrument should 
be your next purchase. Then by constant use 
on your circuits at different loads, and profiting 
by the knowledge thus obtained, you would soon 


ind a marked improvement in your lighting and 

ae be in a position to judge which make and 

i ai oy of lamp is the best for you to 
e. 
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Personal, 


Mr. B. L. ramen of the Union Electric Com- 
pany of Seattle, who has been spending a few 
ye in the city, has returned to the West. 


TaBLE—IncanDESCENT Lamps; THEIR USE AND ABUSE. 


Low Tension Are Street Lighting System— 
Mr. W. S. Barstow. 

The headquarters of the Association will be at 
the Vendome, one of the largest hotels in this 
country. 

The Edison Electric Jlluminatisg Company 
of Boston (Mr. C. L. Edgar vice-president and 
general manager) has arranged a very attractive 
programme for the entertainment of delegates 
in the form of drives through the beautiful snb- 
urbs of Boston, probably the finest in the 
world. Visits will also be made to the West End 
station of the Boston street railway system, 
and to the various Edison statious in Boston, 


where can be seen the latest type of central sta- 
tion equipments. including the recently installed 
central station storage battery, now in success- 
ful everyday operation. 


NIAGARA FALLS EXCURSION VIA ERIE 
LINES. 

The Erie announces a special excursion to 
Niagara Falls at half fare ($8.00)—tickets good 
going on regular trains August 11th, and return- 
ing, until August 13th, inclusive. 
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Following isthe preliminary programme of 
the American Electro-Therapeutic Association, 
which will hold its fourth annual meeting at the 
New York Academy of Medicine, New York , 
September 25th, 26th and 27th : 

President’s Address—Dr. W. J. Herdman, Ann 
Arbor, Mich. 

THE CONSTANT CURRENT. 

Physics: Current Distribution—Mcr. W. J. 
Jenks, New York. 

Physiological Effects—Prof. K. E. Dolbear, 
Boston, Mass. 

Therapeutic Uses, General—Dr. A. D. Rock- 
well, New York. 

The Galvanic Current in Catarrhal Affections 
of the Uterus—Dr. Q. Betton Massey, Philadel- 
hia, i 
: Suites e’loignees du traitement electrique con- 
servateur gynæcologie grossesses consecutives 
—Dr. Georges Apostoli, Paris. : 

Metallic Electrolysis—Dr. George Gautier, 
Paris; Dr. W. J. Morton, New York; Dr. Marga- 
ret A. Cleaves, New York; Dr. A. H. Goelet, 
New York. 

Treatment of Urethral Stricture (report to 


= date)—Dr. Robt. Newman, New York. 


Diseases of the Eye, Elestro-Therapeutics of — 
Dr. L. A. W. Alleman, Brooklyn, N. Y 

Notes on Goitre and Improvements in Appar- 
atus for Treatment of Same—Dr. Chas. H. Dick- 
son, Toronto. 

Diseases of the Throat—Dr. D. S. Campbell, 
Detroit, Mich. , 

The Action of Electricity on the Sympathetic 
—Dr. A. D. Rockwell, New York. 

Diseases of the Nervous System: The Treat- 
ment of Neuritis by the Galvanic and Faradic 
Currents—Dr. Landon Carter Gray, New York. 

Electric Sanitation—Prof. John W. Langley, 
Ph. D., Cleveland, O. 

Physics of the Electric Light in Relation to 
Organized Matter—Prof. John O. Reed, Ph. M. 

Hydro-Electric Methods : Physics and Appli- 
ances—Mr. Newman Lawrence, London. 

Special Hydro-Electric Applications—Dr. 
Margaret A. Cleaves, New York. 

The Hydro-Electric Therapeutics of the Con- 
stant Current—Dr. W. S. Hedley, Brighton, 


England. 
INDUCTION CURRENTS. 
Interrupted Currents: Physics, ‘ 
Physiological Effects—Dr. W. J. Engelmann, 
St. Louis, Mo. 


Therapeutic Uses: General, General 
Faradization—Dr. A. D. Rockwell, New York; 
Gynecological—Dr. A. H. Goelet, New York; 
Dr. H. E. Hayd, New York; Dr. A. Lapthorn 
Smith, Montreal. 

SINUSOIDAL CURRENT. 


Physics—Mr. A. E. Kennelly, F. R. A. S., 
Philadelphia. 

Physiological Effects—Dr. W. J. Herdman, 
Ann Arbor, Mich.; Dr. J. H. Kellogg, Battle 
Creek, Mich. 

Therapeutic Uses—Dr. Margaret A. Cleaves, 
New York; Dr. Wm. James Morton, New York; 
Dr. J. H. Kellogg, Battle Creek, Mich.; Dr. 
Holford Walker, Toronto; Dr. A. H. Goelet, 
New York. 

Le Courants Alternatifs; leur transformation; 
leur mesure et leurs applications therapeutiques 
— Drs. Gautier and Larat. Paris. 

On the Sinusoidal Current Method of Regula- 
tion, the E. M. F. and Resultant Current—Dr, 
Lucy Hall-Brown, Brooklyn, N. Y. 


STATIC AND STATIC INDUCED, 


Physics—Prof, Edwin Houston, Ph. D., Phila- 
delphia, 

Physiological Effects, 

General Therapeutic Uses— Dr. W, J. Morton, 
New York. 

The Treatment of Chorea—Dr. D. R. Brower, 
Chicago. 

Static Induced—Dr, Margaret A. Cleaves, 
New York. 

High Frequeney Currents Derived from Static 
Machines as per Method d@’Arsonval—Dr. J. H. 
Kellogg, Battle Creek, Mich. 


IN MEMORIAM, 


Dr. Wm. F. Hutchinson, Providence, R. I. 
Dr. John Chambers, Indianapolis, Ind.; Dr 
Robt. Newman, New York; Dr. Plymon 8. 
Hayes, Dr. W. J. Headman, Ann Arbor, Mich. 
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COMMUNICATIONS. 


Slightly Inaccurate. 
Editor of ELECTRICITY. 
Dear Str: Eecrricity says, July 25, 1894, 


page 15: 

The Chicago elevated railway contract, widely pr - 
claimed as a million-dollar job, amounts allt 1d to a little 
less than $300,000. Allowing a profit of 20 per cent., we 
have in this, the only profitable contract of the year, $60,- 
000 towards repairing the $16,(00,000 deficit In the assets of 
the company. 

Mr. Editor, give your estimate clerk a vaca- 
tiou; he is overworked. 

The General Electric Company will lose about 
$20,000 on this contract. 

Mr. Baker, the consulting engineer of the 
Metropolitan L, by the way, is the brother-in- 
law of Capt. Griffin. - 

. The abolition of the departments reduces Messrs. 
W. J. Clarke and J. R. McKee to the ranks, and the latter 
will probably retire. 

No, Mr. Editor. Baby McKee’s retirement to 
his [ndianapolis shoeshop will depend upon the 
next Presidential election. Yours truly, 

CRITICUS. 

(Our correspondent’s figures as to the Chicago 
contract must be accepted as correct. He knows. 
ELECTRICITY sims to be fair, and we had made 
the most liberal allowance possible.—Ep.]_ 


THE ELECTRIC FAN MOTOR. 


Who Was the Inventor, and What Was the Date? 


Dr. Schuyler S. Wheeler recently laid claim 
in the columns of an esteemed contemporary to 
the conception of the idea of applying an eles- 
tric motor to run the miniature ventilating faus, 
now so common and blessed by all. 

Dr. Wheeler does not give the dates of his first 
experiments, but states that the attachment was 
first described in a catalogue of the ©. & C. 
Company in 1886. 

ELEcTRICITY is positive that this date is at 
least four years too late to establish priority. 

There appears to be no doubt that Mr. Ed- 
waid H. Johnson operated fans on the small 
motors made by the Edison Company as eurly as 
1882. There are several old Edison men who 
can easily verify this, and we would like to hear 
from them or from any one else who can estab- 
lish prior claim. 

In reply to a recent inquiry, Mr. Johuson 
says: 

My Dear Greene: I always thought I was 
the first one to do this, and I think so yet. I 
note that Prof. Wheeler does not give his dates. 
I give you mine. I have always regretted that I 
appreciated the thing so little at the time as to 
not think it worth a patent. I bave received the 
following from Mr, Bergmann. 

j : Yours, ete., E. H. Jownson. 

New York, July 20, 1894. 

My Dear Jonnson: In reply to yours of the 
24th, as to about when you put a fan direct ou the 
axles of the little motors we manufactured at 
17th street, would say that it was in the winter 
of 1882-83. You can findout by looking at some 
of our old catalogues in which these motors 
were advertised, but of course this would natu- 
rally be later than your experiments. 

I hope this information will be satisfactory, 


and remain yours truly, 
S. BERGMANN. 


It is time we all knew whom to trank for the 
simple device which blows us off at the rate of 
forty miles and one cent per hour. 

Are there any Goebels in the field ? 
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The Ries Electric Specislty Company of Bal- 
timore, Md., has goue into the hands of a re- 
ceiver. The company was incorporated June 
16, 1890, and has been engaged in the manufac- 
ture and sale of several specialties of considers- 
ble merit. The failnre of the company 18 no 
doubt largely due to incompetent business man- 
agement, aud to their failure to advertise their 


goods properly. 


Trolley Parties. 


In rural towns, and indeed in some places not 
truly rural, the electric railway is becoming 
popular as a means of enjoyment. Excursion 
parties on the trolley roadsare noted in the coun- 
try papers with great gusto, and in many cases 
the names of the participants are spread out to 
as greata length as the list of attendants at a 
metropolitan fashionable hop. A Paterson pa- 
per supplies the following, which may stand for 
a host of others to be fonnd in our rural papers: 
“< Trolley parties’ were all the go last night and 
it seemed as if the population, especially the fe- 
male portion, spent the greater part of the night 
on the open cars of the various electric lines. 
The ‘ merry-go-round’ and Passaic routes of the 
Paterson company were the most popular, & reg- 
ular procession of motors and trailers filled with 
white and pink-gowned and hatless members of 


the gentler persuasion passing along the tracks, 
while the handsome cars of the Ratherf: rd and 
Little Falls lines were packed with persons who 
wooed the ccoling breezes on the bills and dells 
of those romantic rontes. The trolley companies 
reaped a rich harvest of nickels.” 

Another example: ‘The trolley party given 
in honor of Mrs. H. C. Conrad, by Dr. and Mrs. 
C. H. Harry, which took place yesterday, was in 
every respect a novel and enjoyable mode of 
spending &® warm evening. The guests assem- 
bled at No. 1004 DeKalb street at 7 P. M. and 
boar.ied the ‘special,’ in charge of Motorman 
Joseph Golden and Conductor Charles Commer- 
ford, a half hour later. En route, ‘ice water, 
pretzels and peanuts’ were served, and on the 
return of the party, after two entire rounds over 
the road, refreshments of & more appetizing na- 
ture were enjoyed at the home of the host. On 
the second round, in passing the residence of 
Mr. W. Potts, that gentleman signified his de- 
light by exploding ‘an entire pack of fire crack- 
ers.’ The party returned to the starting point 
at half-past 9 o’clock, having made the double 
trip in just about two hours. Superintendent 
Passmore accompanied the car and made all the 
arrangements for an uninterrupted passage with- 
ont interfering with the regular schedule. The 
affair was such a success that another by differ- 
ent parties isin course of preparation, to take 
place at an early day.” A list of the participants, 
containing abeut thirty-five names, is appended 
to the account. 


Private Electric Lighting. 


Electric engineers are often asked by the 
owners of large establishments tu advise them 
whether it will be more economical to lay down 
their own lighting plant or to buy energy from a 
supply company. This, opines Engineering, is a 
difficult question to answer, seeing that the reply 
must be founded upon assumptions many of 
which are wore or less hypothetical, For exam- 
ple, the apparent cost of working a private in- 
stallatiou depends greatly on the system of book- 
keeping adopted. A pedantic accountant will 
charge against the account every possible item he 
can think of. Not only will he include labor, 
coal, stores. interest, depreciation, rent and 
taxes, but also a share of his own salary, and of 
that of clerks, managers, foremen and watchman 
and a proportion of the fire insurance. Another 
man will not only ignore these latter smal] mat- 
ters. but he will also take no acconnt of rent and 
taxes, on the ground that these have not been 
increased, nor the facilities of the establishment 
diminished, by the erection of the plant im an 
odd corner of the basement. Quite a sensible 
difference in the apparent cost per unit can be 
made by variations iu the method of book-keep- 
ing.—The Electrician. 

Our contemporary has placed the case very 
well. Itis very dificult to get figures that are 
reliable upou private plants, the method of 
bookkeeping being the point on which we have 
tu split. As the writer says, it depends very 
largely ou the bookkeeper whether we fig- 
ure out a profit or loss. We believe, however, 
that with gas or gasoline engines the indi- 
vidual cau supply himself with light at less cost 
than the company that has to transmit the 
energy from a distance. What we want is 
agents who will treat an inquirer as a gentleman. 
We certainly need this in the United States. 


FOREIGN NOTES. 


The Photogene is one of the lacest novelties 
described in the French technica] papers. Itis 
the invention of Mr. Barrnet. It is said that 
the inventor, by the aid of his photogene and ac. 
cessory clockwork mechanism, can charge gue. 
cessively, and without any interruption, the cells 


forming a battery of accumulators, which can at 
any time energize incandescent lamps and even 
one or two arc lamps. The photogene isa sul- 
phate of copper battery which is automati- 
cally maintained. The £E. M. F. of the photo- 
gene, which according to 1ts size gives constantly 
from six to twelve amperes, is equal to one volt 
per cell. Several small installations on this 
system are said to have been in operation for two 
years, supplying lamps from 5c p. to 16 c. p. of 
24, 36 or 48 volts. The cost per kilowatt-hour is 
greater than that incidental to dynamos. 


The London Electrician says: ‘The trans- 
formers at the power transmission plant of the 
Oerlikon Electrical Works are interesting from 
the fact of their having anoil circulation. Taking 
the average load on each transformer as 170 kilo- 
watts, and allowing a loss in conversion of 2 per 
cent., some 3.4 kilowatts is being lost, appearing 
as heat. In order to dissipate this heat. the oil 
is circulated through serpentine tubes immersed 
in a tank through which there is a constant flow 
of cold water. The circulation is effected by 
means of a pump.” Our coutemporary shonld 
have given credit to Prof. Henry Rowland. an 
pence who first invented transformers of this 
ype 

An eminent German scientist, Prof. Kohl. 
rausch, has made experiments with the purest 
water which he could obtain, and finds that a 


column of one inch has a resistance equal to a 
copper wire of the same cross-section passing 
twenty-five thousand times around the eartb. 


Lord Kelvin has been awarded the Grand 
Médaille of the Société d’'Encouragement pour 


PIndustrie Nationale of Paris, in recognition of 
his scientific work. 


The committee of French civil engineers select- 
ed to fix a subject for competition for the Gifiard 
prizein 1895 haye fixed upon the following: 
“ Transmission of power by means of electricity, 


either to machine tools in a workshop, or to the 
machinery of a railway or tramway line, or to the 
apparatus of a bridge. ship, dock. or public works,” 
The competitor is to commence his paper bya 
summary of what has been done in the branch 
which he selects, following it by a description of 
work executed ora project capable of being 
carried out. The value of the prize next year 
will be £240. 


Mr. Alex. Siemens of the English house of Sie- 
mens & Halske has submitted an offer to the 
Canadian Government for laying a cable under 


the Pacific Ocean from Victoria, British Colum- 
bia, to Sydney, New Sonth Wales. He under- 
takes to complete the construction within three 
years. 


The Chambly Manufacturing Company of Mon- 
treal, Canada, is inviting tenders for the develup- 
ment of the water power at the Chambly Rapids 
of the Richelien River, the outlet of Lake Cham- 
plain, and ita conversion into electricity and 
transmission to the city of Montreal, » distauce 
of about 18 miles. The company bas secured cou- 
trol of the entire water power at the rapids. 


which have a fall of 62 feet in a distance of four 
miles. To fullv utilize the power, a series of 
dams w uld have to be built across the river; but 
at present the building of one only is contem- 
plated. According to the company’s engineers, 
this would give a head of from 26 to 27 feet, and 
field about 27,000 horse-power at low water. 
Some 15,000 H. P. would probably be delivered in 
Montreal; of which about 3,000 H. P. would be 
used for are lighting, 6.000 m. P. for incandescent 
hghtiug, and 6.000 for power purposes. Accord- 
ing to the engineers who have been consulted, 
ice in winter will not interfere with the working 
of the water-wheels, which has been found to a 
fatal objection to the utilization of the power © 
the Lachine Rapids of the St. Lawrence River. 
[oe are located but five or six milesfrom Mon- 
treal. 
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General News. 


——— 


What is Going on in the Electrical World. 


Kansas City, Mo.—The dummy line to Inde- 
pendence is to be changed to an electric line this 


fall. 

Lockport, N. Y.—Quincy G. T. Parker has 
petitioned the common council for a franchise to 
operate an electric street railway here. 


Vallejo, Cal.--The electric light works were 
totally dest: oyed by fire recently. The plant had 
been in the hands of the sheriff for some months. 


Savannah, Ga.- -The City and Suburban Rail- 
way Company has reduced the fare on its line to 
to one cent, in continuation of the street railway 
war. 

Perry, Iowa.—The electric light and water- 
works power house has been demclished by the 
explosion of one of the boilers. The entire plant 
is a complete loss. 


Chicago.—The West Chicago Street Railway 
Company bas been granted a permit to change 
its horse car line in Van Buren street to the over- 
head trolley system. 


Waterbury, Conn.—The electric road of the 
Waterbury Tractic n Company. connecting this 
city with Naugatnck, was opened for traffic Jast 
week. The road is five miles long. 


Toledo. Ohio. —The Electric Installment Com- 
pany of Chicago bas closed a contract with the 
board of directors for electrically lighting the 
Exposition which opens here on the 20th inst. 


Los Angeles, Cal.—The board of supervisors 
have repealed the franchise granted sume 
months agu to C. S. Strange and others for an 
rata road between Los Angeles and Pasa- 
eLa. 

Marlboro. Mass.—At a special meeting of the 
aldermen last week the location of the proposed 
electric railroad between tbis city and Hudson 
was defined and the franchise for the road 
granted. 


L nsing, Mich.—The Capitol is lighted at 
present partly with gas and in part with electri- 
city, but a proposition will be submitted by the 
electric light and water commission to light it 
wholly with electricity. 


Yonkers, N. Y.—The common council has 
granted a franchise to the North and Sonth Elec- 
tric Railway Company to operate a trolley road 
through certain streets to Tuckahoe. The com- 
pany will begin work at once. 


Minneapolis, Minn.—The decision of the 
Supreme Court upholds this city in its suit to 
act aside the five-year contract with the Minne- 
apolis General Electric Company for lighting 
the streets, and the city is now free to erect a 
lighting plant. 


Newark, N. J.—An experiment was made by 
the Consolidated Traction Company a few even- 
Ings rince which is of interest as showing what 
may be possible in the propulsion of cars by 
electricity Upon an unobstructed portion of 
the line between Newark and Jersey City a car 
war propelled, it is said, at the rate of forty-five 
miles aa honr, 


Hazleton, Pa.— A Wilkesbarre paper says: “A 
New York brokerage firm has issued prospectuses 
for the promotion of an electric railway company 
to operate between Nanticoke and Berwick. The 
Intention is to extend the line to Hazleton. The 
projectors expect to bond the road for $1,500.- 

0. The company expects to bnild twenty-three 
miles of road. The Jobnsons, of Cleveland, are 
said to be back of the enterprise.” 


Philadelphia, Pa.—A system of telephone 
Communication is being established between the 
post-office and all of the snb- postal stations here, 
and workmen are busy putting in the phones 
and laying the wires. The phones will facilitate 
communication between the office of the snper- 
intendent of city delivery and the anb stations, 
a when in operation are expected to nid great- 
y in the expeditious delivery of mail matter. 


Alameda, Cal.—Tneker & Steck, of San Fran- 
a have petitioned the city trustees for a 
apoiin for thirty years to rnn an electric light 
ol power plant. The city owns an arc light 
Pant and illuminates the streets at nieht. It 
mepebont $1.000 a month to do this. The 
rae ants desire incandescent lights in their 
the oo the city cannot furnieh them. Hence 
80 cizens are anxious that the trustees give 
me one a franchise to furnish light. 


ELECTRICITY. 


St. Louis.—The Southern Electric Railway 
Company’s additional frauchise.which enables it 
to abandon its present terminus at Sixthand Mar- 
ket sts.. and ran its cars on a loop around the 
Union Market, in the heart of the city, will, it is 
said, cost the company $10,000 a year, but vill 
add half a million to the value of the property. 
It is thought likely that the stock will be pur- 
chased by St. Louis capitalists, It is now prin- 
apa owned in Louisville, Ky., and Cleveland, 

io. 


Fitcbburg, Maes.—The Fitchburg and Leo- 
minster Street Railway Company's new power 
station at South Fitchburg. bas been completed, 
and the company bas discontinued receiving 
power from the electric station at Leominster. 
The new plant is of the most approved kind 
threughout. The generators, of the Westing- 
house make, are directly connected with the 
engines without the use of belts and pulleys. 
The power station and equipment cost $60,000. 


Cincinnati._The Dewey Electric Heating 
Company. a West Virginia corporation, with its 
principal office in B ston, Mass., has sued the 
Cincinvati Street Railway and Jobn Kilgour in 
the U. S. Circuit Court of this district for nsing 
a car-heating apparatus averred to be an in- 
fringement on the Mark W. Dewey patent.— 
Parties representing an English syndicate are in 
the city seeking investments in electrical lines, 
and are looking over the field of the Cincivunati, 
Middletown and Dayton line and that of the 
proposed Columbus Spriugfield-Cincinnati line. 
They control] the patent on a storage battery that 
they believe is the solution of the vexed electri- 
cal problem and will test it on the heavy street 
grades of this city. Itis claimed that this bat 
tery 18 equal to an inclined planein which the 
inclination is one foot in six. The test will be 
made soon and if they find their battery to be all 
that is claimed for it they propose to introduce 
it here if they have to build a line on which to 
put it in operation. 


Baltimore, Md.—‘The Randallstown, Harti- 
sonville and Granite Rapid Transit Company will 
reorganize under the same name and have ar- 
ranged with the representatives of the Barrow 
Electric Railway system to co-operate with them 
in building the proposed single rail line between 
Pikesville and Randallstown.—The Traction 
Company has completed its Edmondson avenue 
electric line to Payson street, and in a 
few days the road will be in operation to Wal- 
brook.—The Chevy Chase and Kensington Rail- 
way Company has been orgauized to construct 
an electric railway from the present terminus of 
the Rock Creek Railway to Kensington. The 
officers are: President, Mr. Oliver R. Harr; 
vice-president, Mr. Alfred Ray; secretary and 
treasurer. Mr. W. H. Walker; directors, Messrs. 
Redford W. Walker, Robert B. Detrick. Augus- 
tus Burgdorf, O. R. Harr. W. K. Walker, Alfred 
Ray. Thomas R. Martin, William H. Mannukee, 
Alfonso Hart. Alexander M. Proctor and C. Par 
ker Jones.—Judge Ritebie has appointed Ber- 
nard Weisenfeld and Sylvan H. Laucheimer 
receivers to take charge of and wind up the nf- 
fairs of the Reis Electric Specialty Compauy. 
The company was incorporated June 16, 1890, by 
Elias F. Reis, Lewis S. Greene der, Leopold 
Reis, Dave Myers and QO. Milton Dennis, The 
capital stock was placed at $25,000 ‘The corpo- 
ration was engaged in the manufacture of elec- 
tric specialties and novelties in this city. 


Large Electric Railway Plant. 


The tendency for very large electric direct coupled gen- 
erators, espectally ior railway power plants, has been 
illustrated again io a contract just closed between the 
West Chicago Street Railway Co, and the Siemens & 
Halske Electric Co. of America, for three 2,000 horse-power 
and one 1.000 horse power generators. The Chicago 
Tribune Says: 

“The station isto be located on the property of the 
company at Washington boulevard and Western avenue. 
The company’s repair shi ps ard stablesa e located there, 
and it is considered that the situation is particularly con- 
venient for an electric power station because cf the central 
location in the territory which isto be served. The station 
which will be cepstructed there 1s intended to ultimately 
accommodate five 2,000 horse-power g:herators and one 
1,000 horse-power. This station, with its tctal capacity of 
11,000 horse-power, will be the second Jargest In the coun- 
try, and it will be capable of moving 500 cars. 

“Work is t9 begin ou Yan Buren street immediately. The 
line will have to be entirely rebuilt. About three miles 
of street will be converted {nto electric lite, the cars be- 
ing taken at Halsted strect and connected with cable. 
the meter cars will be hitched on to the cable so that 
there will be no delay in making connections. Mr. Chap- 
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man has devised a scheme for disconnecting the electric 
machinery in the motor car while the train 18 being drawn 
by the cable. The bids for the electric machinery, which 
were opened yesterday, called for the completion of the 
first dynamo within four months of the award of the con- 
tract. The contract calls for the completion of an ad- 
ditional machine every fifteen days. The contract for the 
engines will be let immediately. The West side power 
system is ultimately intended to operate electric lines on 
sixty miles of street, and the West Side company contem- 
plate converting 120 miles of horse car lines into electric 
lines. 

“The contracts for the construction of the North Side 
power-house and forthe engines and machinery were 
let Monday. The power-house will be located on the river 
opposite Sharpshc oters’ Park at California avenue and 
Roscoe boulevard. The station will ultimately take in 
generators aggregating 6,000 borse-power. At present it 
is only the intention to operate 135 cars from that station, 
and the contracts which were let Monday called fer gener- 
ators aggregating 2,800 horse-power. Contracts for the 
engines were let tothe Fra er-Chalmers Company and for 
the electrical machinery to the Siemens & Halske Electric 
Company of America. The generators at the North Side 
station are intended to operate both North and West 
Side lines. The territory which will be covered will em- 
brace all the ilnes of the North Chicago Street Railroad 
Company, and wiil also furnish power for all the West 
Side lines north of North avenue. Power will also be fur- 
nished for anew line which ts to be constructed on Elston 
avenue from Chicago avenue northweat. This Elston 
avenue line is being built by the Chicago Electric Transit 
Company, a corporation that obtained an ordinance some 
two years ago. At present there is rupposed to be no 
direct c nnection between that company and either the 
North Side or West Side companies, but itis intimated 
that ultimate y the West Side Company will absorb that 
property. The entire electrical plants of the two street 
railroad companies embrace double tracks on 100 miles of 
street. It is expected that the first electric cars will be 
in operation early next year, and others will be rapidly 
equipped after that. The cross-town lines can be got 
ready to operate by electricity rapidly, for they will not 
have tobe rebuilt. All lines laid within the last year or 
two were put down with the intention of changing them 
from horse to electric, and notbing will be necessary but 
to string the trolley wires.” 

The Siemens & Halske Electric Company of America, 
who for the last two years have been the most prominent 
advocates of large direct-coupled units both for lighting 
and power service, are to be congratulated on their suc- 
cess. 

The following list of railway plants, erected or under 
construction, speaks for itself: 


LIST OF SIEMENS 4 HALSKE DIRECT-COUPLED RAIL. 
WAY GENERATORS IN THE UNITED STATES AND 
CANADA. 


Total Elec- 


trical H. P. 
Garden City Construction Co. Chicago, four 
620 H. P. generators.......... 2.0. ETNE 2,480 
West Chicago Street Railway Co., Chicago, 
three 2,000 H. P. generators, one 1,000 H. P. 
ROUCTAUON ehaner a E a E a ia aR 7,000 


Johnson & Edwards, contractors for Nassau 
Electric Railway Co.. Brooklyn, N. Y., three 


667 H. P. generators... 0... eee ce eee ween ee 2,000 
Toronto Street Railway Co., Toronto, two 1,400 
B. P. VENCTAal Ors... vs cis esi sks kai onenen nunn 2,800 
City Railway Co., Dayton, Ohio, three 400 H. P. 
BONO AVOlS oie a Siete ean bana Ge crri esere aces 1,200 
Ringing Rocks Street Railway Co., Pottstown, 
Pa., two 135 H. P. generators.................. 270 
Cincinnati Street KRallway Co., Cincinnati, 
Ohio, One 650 H. P. generator | ........... 650 
POUR sores eaek danced a aa stole 16,400 


The above table gives the rated capacity of there gener- 
ators only, while those that have been in actual service 
have shown their capacity to stand an overload of 50 per 
cent. fur hours, without harm or flasbing on the brushes. 

With almost fifty years’ experience of the parent Ger- 
man com; any as a backing, the excellent results obtained 
by the Ametican youngster in so short a period, of course, 
should not be surprising. 


Waddell-Entz Apparatus. 


Clients and friends of the well-known Waddell-Entz 
apparatus will be glad to learn ‘hat arrangements have 
been perfected by which the manufacture of the Waddell- 
Entz dynamos and motors wil! be carried on with im- 
proved manufacturing facilities and on a more extensive 
Seals than formerly. The machives will be built in 
Bridgeport, Conn., in a new shop fully equipped with the 
most Improved tools and machinery, overbead traveling 
Crane, etec., and the most ample facilities for turnitg out 
the highest class of mechanical work with promptness 
and dispatch. 

Mr. Waddell still retains bis connection with the enter. 

prise, and the sales department will be in charge of Mr. J. 
A. Machado, who has ben connected with the Waddell- 
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Entz Company since its organization. Correspondence 
and inquiries should be addressed to J. A. Machado, 


Agent, 203 Broadway, Mail and Express Building, New 
York City. 


Stow Speed Motor of the Mather Electric Company. 


The Mather Electric Company 18 calling attention to its 
Manchester type slow speed motor, an illustration of 
which is presented in Fig. 1. The fields are of cast steel, 
while the base, sub base, etc., are of cast iron, thus mak- 
ing the motor of particularly light weight for the output. 
The feld coils are wound on metal bobbins, perfectly insu- 
lated, and can be slipped on and off the fleid magnet with 
ease. The bearings are of the Mather Com pany’s im- 
proved self-olling type, with composition bushings. The 


meeting the expectation of the designer, and so far as the 
workmanship is concerned, which 1s of the highest possi- 
bie character, it reflects great credit upon the ability of 
the workmen who constructed it. ‘The design is beauti- 
fully artistic, embodying all the beautiful lines and curves 
exhibited in all Mr. Wood’s apparatus, while the efficiency 
is considerably over 90 per cent. Judging from the opera- 
tion of this alternator during the test. the company pre- 
dict a great future for it, belleving that no person could 
see it work without being favorably impressed by its 
operation. 

It is capable of operating 6,000 16 candle-power lights, 
and some idea of its size will be realized from the following 
dimensions: 


It 18 16 feet long, 8 feet wide and 10 feet high, while it 


Fic. 1.—MATHER SLOW SPEED MOTOR. 


armature, Fig. 2, which 18 exceedingly large, is of the iron 
clad slotted type and of the modified Siemens winding, in- 
suring slow speed. Great care is taken in building it up. 
The shaft, which is very large in diameter, is of the best 
machinery steel ; the core is of sheet tron disks, which, 
by an improved annealing process, together with a proper 
insulation of wire, does away with destructive heating. 
The insulation throughout 1s of the best obtainable, mica 
being used exclusively. All armatures are carefully bal- 
anced before being’sent out, and, the company clalms, will 
operate without vibration. The commutator is of im- 


weighs 31,000 pounds, producing a current of 150 amperes 
at 2,200 volts, requiring an engine of 600 horse-power to 
drive it. 


Schoonmaker's India Mica on the Pacific Coast. 


Roger & Atwatel, 214 Pine street, San Francisco, have 
taken the agency for the Pacific Coast for A. O. Schoon- 
maker, 158 William street, N. Y. They carry a full line of 
India Mica, cut, uncut and stamped for segments and 
rheostats, and can fill orders promptly and at lowest price. 


NO 


Fic. 2.— ARMATURE, MATHER Stow SPEED MOTOR. 


proved design, exceedingly massive and carefully insula- 
ted. Every part of the Manchester type slow speed elec- 
tric motor is made to jigs and templets and can be dupli- 
cated at once from stock. 
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A Large Alternator. 


At the works of the Fort Wayne Electric Corporation 
thereisrunning and being tested to-day a new alternating 

urrent dynamo. Thisdynamo isthe last of a series of 
jron-clad alternators designed by Mr. James.J. Wood, the 
company’s electrician. This alternutor has the largest 
capacity of any single armature compound wound alter- 
nator ever constructed In this country, having one-fifth 
larger capacity than the big alternators exhibited at the 
Chicago Exhibition. The macbine from the first has 
worked Leauldfully,erd in every partherlor nae tha 


INCORPORATIONS. 

The Cohoes City Railroad Company—to construct a 
street sirface electric railroad in Cohoes about five miles 
long. Capital stock, $50,000. Directors: Urban Weldon, 
Murray Hubbard, E. W. Lansing, George E. Simmons, 
John Carside, Herman Kohn, Thomas O'Dea and Hugh 
Graham, of Cohoes, and J. W. Himes, of Waterford. 


The Sturgeon Bay Waterworks and Electric Light Com- 
pany, Sturgeon Bay, Wis.—to furnish electric light and 
power. Capital stock, 835,000. Promoters: L. M. Wash- 
burn, Thomas H. Smith, W. J. Binks and W. A. Lawrence. 


The Citizens’ Electric Light and Power Company, Apple- 
ton, Wis.—to transmit electric Hight and power. Capital 
stock, @10,000. Promoters: M. H. Croswell, A. C. Lang- 
stadt and John A. Paterson. 


VoL. vIr., No. 4 
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The Arkansas Valley Electric Company, Denver, co}, 
to furnish electricity for light, heatana power to the town 
of Florence, Fremont County, Col. Promoters: J. w 


Stearns, Jr., George A. Goddard and James E. Johns-n 
Denver. ' 


The stockholders of the State Electric Light and Power 
Company of Brooklyn, N. Y., have voted to Increase the 
capital stock of the company frcm $200,000 to $500,000. 


The Belding Electric Alarm Mail-Box Company. at Chi- 
cago. Capital stock, $100,000. Incorporators: Edward 
C. T. Belding, Thomas W. Saunders and C. Stuart Beattie. 


The Cleveland General Electric Company, Cleveland, ., 
has officially changed its name to the Cleveland Illumin- 
ating Company. 

The Fort Plain and Richfield Springs Rallway Company 
—to build, maintain and operate a standard gauge railway 
between Fort Plain and Richfield Springs, N. Y.,to be 
operated Dy steam or other mechanical power. Capital 
Stock, $800,000. Directors: WilHam Clark, Fort Plain, 
N. Y.; Norman Getman, Elias B. Wetherbee, Myron A. Mc- 
Kee, Richfield Springs, N. Y.; John D. Wendell, Willis E. 
Diefendorf, David G. Hackney, Fort Plain, N. Y.: Stephen 
R. Stewart, Springfleld Center; Edwin S. Van Deusen, Fort 
Plain, N. Y. The principal office will be at Fort Plain. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED JULY 81, 1894. 


ELECTRIC RAILROADS AND APPLIANCES. 


523,658. Insulating-Block. Henry P. Ball, Bridgeport: 
Conn., assignor to the General Electric Company of 
New York. Filed May 21, 18%. 


ELECTRIC LIGHTS AND APPLIANCES. 


523,893. Bushing for Electric-Arc Lamps. Thomas J. 
Houck, Baltimore, Md., assignor of one-half to Jaa es 
Frank Morrison, same place. Filed Apri: 23, 1894. 


MOTORS, DYNAMOS, BTC. 


523,663. Commutator for Dynamo-Electric Machines. Jo- 
seph Hoffman, Schenectady, N. Y., assignor to the 
General Electric Company, Boston, Mass. Filed Dec. 
21, 1893. 

523,668. Dynamo-Electric Machine or Motor. Walter H. 
Knight, Lynn, assignor to the General Electric Com- 
pany, Boston, Mass. Filed Jan. 9, 1894. 

523,685. Armature for Dynamo-Electric Machines. Henry 
G. Reist. Lynn, assigror to the General Electric Com- 
pany, Boston, Mass. Filed Sept. 15, 1898. 

523,696. Dynamo-Electric Machine. Elihu Thomson, 
Swamp<cott, assignor to the General Electric Com- 

any, Boston, Mass. Flled March 19, 1894. 

693.776. Armature for Dynamo Electric Machines. Horace 
F. Parshall, Lynn, aseignor to the Thomson- Houston 
Electric Company, Boston, Mass. Filed Jan. 81, 1894. 

523,779. Allernating-Current Generator. Edwin W. Rice, 
Jr.. Swampscott, assignor to the General Electric Com- 
pany, Boston, Mass. Filed July 25, 1883. 

528,822. Electromagnetic Reciprocating Pump. Charles 
J. Van Depoele, Lynn, Mass., C. A. Coffin and Albert 
Wahl, administrators of said Van Depoele, deceased, 
assignors to the Thomson-Houston Electric Company, 
Boston. Mass. Filed Dec. 12, 1891. 

523,957. Electric Welding or Brazing Mechanism. George 
D. Burton, Boston, Mass. Filed June 3, 1893. 


TELEPHONE AND TELEGRAPH APPARATUS. 


523,927. Magnetic Telephone. Frederick H. Brown, Chi- 
cago, J1l. Filed Nov. 25, 1898. 


BATTERIES. 


528,689. Process of Making Secondary Battery Plates. 
William L. Silvey. Dayton, Ohio. Filed Sept. 92, 1892. 

523,892. Galvanic Element. Albrecht Hell, Crumbacb, 
Germany. Filed Sept. 27. 1893. 

528,949. Method of Making Stiffened Connectors for Sec- 
ondary-Battery Plates. Wiliam &. Silvey, Dayton, 
Ohio. Filed Aug. 28, 1893. 


SIGNALS AND SIGNALING APPARATUS. 


523,728. Railway-Signal. Frank E. Kinsman, Plainfield, 
N. J. Filed Feb. 1, 1898. 

523,767. Electric Signal for Railways. Charles A. Ham- 
mond, Boston. Mass. Filed April12, 1894. 

523,798. Means for Testing Electric Signal-Boxes. Jacob 
F. Mebren, Chicago, Ill. Filed Nov, 24, 1893. 

523,847. Electric Signaling Apparatus for Rallway Trains 
oven H. Baker, Pawtucket, R. I. Filed May 31, 

94. 
MISCELLANEOUS. 


528,662. Electric Meter. Eugen Hartmann, Franktort-on- 
the-Maln, assignor to Hartmann & Braun, Bockenheim 


noar Erankfortonsthe Matt. Germany. Filed March 
3. 
523,695. Electro-Expansion Device. Elihu Thomson, 


Lynn, Mass., assignor to the Thomson-Houston Elec- 
tric Company of Connecticut. Filed Nov. 2, 1887. i 

523,701. Automatic Circuit Closer, Joel W. White, Prov 
dence, R. I., assignor of one-half to Ashbel T. Wa 
and George A. Wall. Filed March 11, 1893. 

523.704. Electric Meter. ‘Thomas Duncan, Fort Wayne, 
Ind. Filed March 14, 1894. 

523,724. Electric Switch. George E. Linton, Worcester, 
Mass. Filed March 22, 18%. 

523,748. Coin-Controlled Phonograph. Thomas H. Macdon- 
ald, Bridgeport, Conn. Filed Dec. 81, 1891. 

523,805. Electric Converter. John A. Cabot. Cincinnati, 
Ohio, assignor of two-thirds to Frank H. Kirchrer and 
Henry M. Ziegler, same place. Filed Sept. 22, 1893. 

523,836. Art of Making Electrotypes. Albert W. Harrison, 
Baltimore, Md. Filed March 11,1892. 

523,865. Testing Device for Electric Circuits. George A. 
O'Neill, Boston, Mass. Filed Oct. 20, 1893. 

523,889. Automatic Line Discharger. Jacinto F. Ganduxer, 
Gracia, Spain. Filed Nov. 4, 1892. 

RE-ISSUE. 

11,488. Electric-Arc Lamp. Joseph B. McKeown, Cleve- 
land, Ohio. Filed May 22,1 Original No. 519,045, 
dated May 1, 1894. 


DESIGN. 
23,528. Electric-Heater Case. Mark W. Dewey, Syracuse, 
N.Y. Filed June 15, 1894. Term ofpatent 14 years. 
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WHAT HAVE The Association of Edison 
THE LICENSEES Illuminating Companies 
TO GAIN? meets this week in an- 
nual convention in the City of Boston. The 
programme is an interesting one, and the papers 
cannot fail to impart needed practical informa- 
tion to the members of the most progressive 
body of Central Station men in the world. 

Though nothing of the kind is down on the 
programme, there is likely to be lively discus- 
sion of purely business matters, which are 
really of far greater importance to the Edison 
Association to-day than the technical or scien- 
tific subjects with which the prepared papers will 
deal. 

The question of supreme importance to them 
just now is, WHAT HAVE THB MEMBERS OF THE 
ASSOCIATION OF EDISON ILLUMINATING COMPANIES 
TO GAIN BY THE CONTINUANCE OF THEIR LICENSEE 
RELATIONS WITH THE GENERAL ELECTRIC Com- 
PANY ? 


This question has been 1n the minds of the more 
thoughtful members for about two years. It has 
been informally discussed whenever they have got 
together, and has been the subject of formal de- 
bate in the meetings of the Executive Commit- 
tee. It is a question which was never raised while 
the successive Edison manufacturing companies 
maintained a separate existence. Then there was 
a unity of interest between the parent and the 
licensed companies which was self-evident and 
potent in the prevention of any serious disputes, 
The Edisonian interest was on one side, with 
all other elements in the trade working in oppo- 
sition, and through various trades and deals and 
working arrangements exerting their power in 
more or less accord against the Edison Company. 

The Association of Edison Illuminating Com- 
panies originated in an appreciation of these con- 
ditions. The objects of the Association were no 
less the instruction of the members and the in- 
terchange of views on station management than 
the formation of an organized commercial body 
to protect and advance the business interests of 
the Edison station men and the parent Edison 


Company. The Association had from the start 
the full support of the parent company, and 
there were never any serious differences of opin- 
ion or policy. Perfect good faith between the 
two elements was proven by the election of vari- 
ous employees of the parent company as officers 
of the Association. There was nothing strange 
about this, as there was every reason why there 
should be perfect harmony. 

The Licensee plan was a good one, and the 
fiasco which has resulted through the attempted 
amalgamation of interests impossible of assimila- 
tion should not blind our eyes tothe many strong 
and few weak points in the scheme, The sustain- 
ment of the leading Edison patents would have 
made of the Edisonian industry the most success- 
ful business enterprise of the century, and the 
Licensee arrangements would have been at once 
the foundation and the keystone. 

Considering briefly the subject as it appeared 
in the beginning of the lighting business, infinite 
credit is due to Mr. Edward H. J ohnson, the 
originator of the plan; granted faith in the 
Edison patents and no plan could have been de- 
vised with greater possibilities; and no man eyer 
had stronger faith in these Edison patents than 
Mr. Johnson. Whether their establishment was 
ever among the possibilities or not must remain 
a mooted question. Certain it is they have not 
been established, and can not be established now, 
the more important ones expiring within the 
next few months. Thus the Licensees, instead 
of buying membership in an invincible combina. 
tion, have found the Edison rights of only fair 
value at any time; and whatever value they may 
have had will soon vanish. They have paid a 
high price for paper rights. Now they find them- 
selves confronted with a new situation, and one 
fraught with dangers to the prosperity of their 
business, the profitableness of their re 
investments. 

This would no 
unfortunate N d es 3 oe me 
Company. As we have said, th Bi as 

the establishmentof 
the patents on which the Edison Licensees went 
into business would have made them supreme 
in their territories and would in turn have made 


spective 
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marvelous success for the parent company. Just 
who was responsible for the delay in pushing 
patent suits on the part of the Edison Electric 
Light Company has never been made sufficiently 
clear. It must come out at an early day in the 
suits which the Licensees will need to bring to 
cancel their obligations to deliver the stipulated 
percentage of increases in capital stock. ELEC- 
TRICITY has always supposed that Mr. Edison 
himself was the individual resporsible for the 
tardiness in pushing these patent suits to issue. 
But, however this may be, whoever the individ- 
ual was whose judgment and foresight were so 
faulty, the policy became the official one of the 
company, and the latter cannot evade its respon- 
sibility to the Licensees for having sold goods 
which have never been delivered in the way of 
guarantees of exclusive right;—the question 


would scarcely be a debatable one in a court of 
law. 


Even without the establishment of the patents, 
moreover, the Licensee arrangements were fairly 
profitable to both parent company and Licensees 
under the Edison regime. The parent company 
had a sure and fixed trade from the Licensees 
large enough to have made the payment of divi- 
dends on a reasonable capitalization possible for 
many years to come, With correct management, 
even without the establishment of the patents, the 
Edison General Company could have reaped a 
handsome return, and the Licensees would 
have had many advantages over present or in- 
tending competitors. Though not large enough 
to warrant the payment of so large a price as 
one-third of the capital stock of each individual 
company, these advantages were of great im- 
portance. The Licensees had, by virtue of their 
contracts, substantial discounts on all apparatus 
and supplies bought of the parent company. 
They were, moreover, for a few years after Mr. 
Edward Weston retired from the United States 
Company, in no immediate danger of effective 
competition in the incandescent branch in their 
respective territories. They were sure, for a pe- 
riod covering several years, of practical monopoly 
even without the patent rights. Their commer- 
cial position was a good one, through valuable 
franchises, and was becoming stronger every 
year. i 


In addition to this, and of fully as much im- 
portance in strengthening their hold on the busi- 
ness, they had the full benefit of the coutinued 
aud valuable improvements made by the corpsof 
Edisonian engineers and technical men—a group 
of the ablest and best equipped technical and 
practical men ever gathered together in the ser- 
vice of one company in this or any other coun- 
try. They were pioneers in the business, were 
well paid, satisfied with their positions, and 
worked with an energy and an enthusiasm which 
were more than admirable. They are well 
known, and to name a dozen of them would be an 
easy matter. The results of their work, the best 
of the period, were promptly tuken advantage of 
by the Edison Licensees, who were kept in the 
frout rank of progression in the art and in prac- 


tical central station work, Thus they received 


for a long time, if not full value for their sur- 
rendered stock, at least good interest on this 
part of their investment. 

We believe we are well within the facts when 
we assert that the Edisonian enterpri se, without 
sustained patents, previous to the General Elec- 
tric consolidation, had in it the possibilities of 
practical and solid success for both itself and its 
Licensees, and that good reason existed for a con- 
tinuance of the Licensee arrangements. 


With the formation of the Genera] Electric Com- 
pany, controlled by the unchangeable enemies of 
the Edison enterprise, the entire situation changed 
in an hour. From the moment that this consoli- 
dation was arranged at Henry Villard’s house, 
up the Hudson, every interest of the Geveral 
Electric Company has been in direct conflict 
with the interests of the Edison Licensees. 

The first thought of the Boston management 
was to force consolidations in every town and 
city where there were Edison and T.-H. stations, 
That this was not suecessful is well known, as are 
Follow- 
ing this there has been a continued and per- 


the reasons why it was not successful. 


sistent, though generally secret, effort made to 
weaken the position of the Licensees in every 
possible manner. 

As the case stands to-day,if there is one reason 
for the continuance of the Licensee relations it 
is not apparent to the most careful students of 
the sitnation, those most familiar witb the 
Licensee question. 

Looking at the reasons heretofore enumerated 
why the Licensee arrangements were valuable to 
the Licensees in the days of the Edison General 
Company, one by one we find they have utterly 
disappeared. 

First, and of most importance, the benefits de- 
rived from the work of a corps of able scientific 


and practical men employed by the parent com- | 


pany. The Edisonian army has been scattered 
to the four winds. The young men whose work 
made the company and the Edisonian industry 
are giving the benefit of their knowledge and ex- 
perience to other and varied enterprises. Many 
are with competing manufacturing companies, 
many (as Jchnson, Leonard, Andrews, Vail, 
Sargeant, Field and Steiringer) are in business 
for themselves, and others (as Edgar and 
Barstow) are in charge of Licensee stations. 
None of these are in sympathy with the 
parent company. Thus the Edison Licensees 
find themselves tied up to a manufacturing com- 
pany which has fallen behind in the race in the 
past two years, and must fall behind much faster 
in the next two. There is not in the employ of 
the General Electric Company to-day one man 
who is competent to installa station on the Edi- 
The Edi- 
son army is not dead, but no member of it, save 
John Kreusi, is to be found at Broad street, at 


Schenectady or at Lynn. 


son three-wire underground system. 


Taking the question of prices, we find the old- 
time advantage absolutely wiped out, the rights 
of the Licensees ignored. Incandescent lamps, 
the price on which was cut by an idiotic pohey to 


a point leaving no profit for any one, are being 


sold to large individual] users at 24 cents, which 
is, we believe, the lowest price to Licensees. 
The same applies to supplies of all other kinds. 

In the matter of generators the price is actually 
lower to outside purchasers than to Licensees, 
A sale was recently made of 200 K. w. 
machines at a trifle over $1,500, or less than $7.75 
per K. w. What Edison Licensee has bought ita 
machines at this figure, or anywhere near it? 
The figure here mentioned was an extreme one 
and certainly below shop cost. 
belted machines. 

But in the matter of direct connected multi- 
polar machines, in which the Licensees have 
more interest, the bids of the General Electric 


They were 


Company ou twelve recent contracts show an 
than $15 per xK. w. What 
Licensee has obtained the benefit of any such 


average of less 
price? We know of some who have paid 25 to 
30 per cent more. 

As for the guaranteed monopoly in the sale of 
small supplies, including lamps, in their terri- 
tory, it is only a burlesque. 

The fact is. as before stated. that the interests 
of the General Electric Company are diametri- 
cally opposed to carrying out their part of the 
Licensee contracts. ‘They wantthe monopoly of 
the Licensees’ purchases, but they will not and 
cannot give an equivalent. As an indication of 
the views taken in regard to the policy to be pur- 
sued toward the Licensees and infringers in 
Licensee territory, we quote an extract from a 
letter written by Mr. F. P. Fish as instructions 
This was in the early 
months of the consolidation. After outlining 
terms of settlement to be proposed to infringers, 
always based on a contract for the latter to pur- 
chase all future supplies of the General Electric 
Company, Mr. Fish said : 


‘Tt may be that some lamp user may say that 
he does pot know whether the Light Company 
authorizes this sort of thing and would be satis- 
fied withit. The agent should bluff him off from 
this position in every way in his power, telling 
him it is nonsense, and the guarantee of the 
General Electric Company is all be requires. As 
a last resort, however, the agent would be justi- 
fied in saying that the assent of the Light Com- 
pany to the contract could be secured.” 


It is worth remembering that neither the pub- 
lic nor the Licensees have been bluffed off from 
their position to any extent. 

That the great majority of the Licensees fully 
appreciate the attitude of the parent company 
there can be no doubt. It was clearly proved a 
year ago in the displacement of the old officers, 


to the company’s agents. 


some of whom were salaried men of the parent 
company, recognizing no other obligation ex- 
cept to their employers, and some who were 
known to be closely connected with the President 
of the General Electric Company in various deals. 
They were replaced witu men who would stand 
for the Licensees first, last and forever. 


The patent situation offers no encouragement 
from the Licensee standpoint. The controlling 
patents are not sustained, save the lamp patent, 
and the failure to make any money out uf the 
latter is apparent to everybody. There are five 
independent lamp companies in the field to-day 
all selling lamps in licensed territory or any other 


territory where there is a customer. An exten- 


a 


E 
l 


r 
| OF 
a 


THE 


worst} 


Pe mn 


can 


1 
mens 


ers) 


Aus. 15, 1894 


sion of the lamp patent for four years or for 
forty years, if that were possible, would not give 
the General Electric Company or the Licensees 
a lamp monopoly. Millions have been spent in 
the struggle for the unattainable. A lamp mo- 
nopoly is impossible—Just as surely so as the en- 
slavement of the American people. And the 
chances are 100 to 1 that the United States Su- 
preme Court will declare the Edison patent void 
after next November, thus ending the struggle. 
The feeder and main patent has only a few 
weeks (less than two months) to run, and it has 
never been sustained. The compound winding 
patents and those on connecting machines in 
multiple are ridiculous. The three-wire patent 
is alone worth considering. It has not been 
sustained, but possibly will be if the General 
Electric Company escapes a receivership long 
enough to bring the suits to conclusion. A re- 
ceiver will not fight patent suits. It will be re- 
membered that this system, however, was not 
heard of on this side of the water until the news 
of Dr. Hopkinson’s invention had been cabled 
to Mr. Edison by a fellow-worker then in Eng- 
lund. Then the Edison patent was rushed in, 
and is presumably legal. But the ihree-wire 
system is not an essential feature of a mod- 
There are other equally 


ern central station. 
good systems. 


—-- 


We are on the verge of developments in the 
art which would give a two wire system immense 
advantages over the present Edison 110 volt 
three-wire service. In fact these developments 
have passed the experimental stage. They are 
thoroughly worked out, and almost ready for an- 
nouncement. We refer to a 250 volt incandes- 
cent system. Two hundred and fifty volt lamps 
are ready for the market from three or four dif- 
ferent manufacturers, 

It was found in the earlier years of the art that 
a lamp having about 220 ohms resistance was 
about as high as could be reached, so the 110 volt 
lamp of 220 ohms resistance, consuming half an 
ampere, became the standard 16 c. P. lamp and 
has remained so practically to the present day; 
Edison knew, and others knew quiteas well, that 
if he could produce a stable filament of double 
the resistance, or 440 ohms, he would have alamp 
with which the 110 volt lamp could not compete. 
We could then use 220 volts in transmission, 
supply four times the number of lamps from the 
same copper, or reach out in all directions over 
wider areas. No one was able to produce 
such a lamp, but the same result was accom- 
plished practically by the three-wire system 
which has permitted us to transmit energy to the 
lamps at double the potential, viz., 220 volts, and 
there use it at 110 volts. This three-wire system 
of distribution gave the Edison stations a deci- 
ded advantage over all competitors in direct 
current incandescent lighting. This advantage 
will vanish at once unless the Edison Licensees 


are in & position to take advantage of the im- 
proved system. 


Consideration of the Licensee situation in this 
matter brings up the question of Edison tubing, 
which has been used in all the underground 
work of the companies. Will it be of any use 
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when higher voltages are required, as they 
soon must be? The insulation is not of a 
high grade, nor has it ever been claimed to be 
but only that it was sufficient for the low poten- 
tial heretofore used by the Edison Licensees. 
The expense of burying the circuits has 
been enormous. In Cincinnati, for instance, 
it has been stated that the Edison conduit sys- 
tem cost not less than $500,000. In New York, 
Brooklyn, Boston, Chicago and Philadelphia 
the figures are greater than in Cincinnati. 
The underground system has been in fact about 
one-third of the total outlay in large cities. 
Now if the insulation in these tubes is barely 
sufficient for the lower voltages used, all of these 
tubes must be absolutely abandoned upon the 
advent of the new voltages of over double the 
old. What advantages, therefore, can be of- 
fered the Licensees to continue as such on this 
score? If they are obliged to abandon their old 
conduits and build new ones, they would much 
better adopt a style of conduit that can be 
bought in the open market. 

There has been up to recently little de- 
mand for such tubing outside of the Edison com- 
panies, and they have thusbeen compelled to buy 
of the parent company, as there is never a sup- 
ply of such product until the demand has 
arrived. Once let it be known that there 
would bea market for it and it is a moral 
certainty that many manufacturers would pro- 
duce something equally flexible and with an 
insulation many times higher. And as for pat- 
ents, the ‘‘ art of tubing ” is free to the world, 

There are, indeed, on the market to-day styles 
of conduit universally admitted to be superior to 
the Edison, into which wires may be drawn car- 
rying their own insulation, whose resistance may 
be made high enough to meet any emergency, and 
in which other wires having increased insulation 
resistance may be substituted at any time should 
a new emergency arise. 

The Edison Licensees have been misinformed 
in regard to this question of tubing. It has been 
built to carry only 220 volts, and in many cases 
does not do even this very satisfactorily. It 
will not stand any more aud would be absolutely 
useless in the era of higher voltages. 

It is not forgotten that it was a long time be- 
fore the New York company, in the early days, 
could get tubing to carry even the 110 volt cir- 
cuit, and the expense they were compelled to go 
to in changing from the two-wire to the three- 
wire system would have bankrupted an ordinary 
concern. 

The fact is, the Edison system of tubing is 
considered out of date by every one except its 
present users, who have as a rule been afraid 
to look the situation squarely in the face, or have 
been wrongly convinced by the parent company 
which has made handsome profits out of its sale. 
The entire system is a fallacy, wrong in theory, 
expensive, and only a makeshift in the progress 


of the art. 


—— 


We have shown, wethink, just why there are 
no reasons, from the Licensee’s point of view, for 
a continuance of the Licensee relations. There 
are reasons, almost without number, why the 
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Licensees should put an end to these relations and 
to their stock obhgations; they must now either 
stand on their own bottom or forfeit their su- 
premacy ip the incandescent lighting field. 
With the advent of foreign manufacturers in 
the American market who are experts in dynamo 
building, with the Edison patents no longer a 
bugbear, with a half dozen manufacturers of 
first-class lamps ready to sell to anyone 
who can pay for them, and with the perfection of 
the alternating current system, the Edison Licen- 
sees are no longer secure against strong compe- 
tition even in the largest cities. Even the New 
York Company, which has been supposed to be 
the most strongly intrenched, will have from this 
fall forward a rapidly increasing competition. 
We refer here to the United Electric Light and 
Power Company, now in strong financial condi- 
tion and ready to prosecute its business with 


energy. 

What the body of Licensees must consider 
at once is this: Are they not weakening them- 
selves every month by the continuance of Licen- 
see relations, from their inability to take advan- 
tage of the progress in the art and in incandes- 
cent central station work ? 

Perhaps the strongest menace to the con- 
tinued supremacy of the Edison Licensees in 
their respective territories is from alternating 
current stations—stations which could make 
enough money in the outlying districts, not pos- 
sible to be reached with the Edison circuits, to 
warrant their establishment, They would not be 
forced, like the Edison stations, to locate in the 
heart of the city, but could build their plants as 
they are doing, where real estate is cheap, where 
water costs nothing, and where they would have 
many other advantages which suggest themselves 
at once. 

The Edison station men themselves are 
gradually being converted to a belief in the 
alternating system. They will certainly be 
compelled to adopt it, either asa substitute for 
or as an adjunct to their present system, or see 
the best part of their business go to others. 
Some of them, as in Williamsport, Lancaster 
and York, Penn., have already come to full re- 
alization of this fact, after the new rivals have 
become thoroughly established and demon- 
strated their ability to make money, The rank 
and file of the Licensees should take this matter 
up before competition is established, 

And although the General Electric Company 
has an alternating system to sell, it is one which 
is not taken seriously by any one except its pro- 
moters. In this branch of the business the 
General Company has never been in the race, 
aud probably never will be. Here again the 
Licensees must look elsewhere for the latest de- 
velopments in the art, 


ee 


They must continue to increase their plants 
and consequently their capitalization, How 
much longer can they give up 25 to 334 per cent 
of their increases without weakening themselves 
beyond the hope of success ? Already they are 
badly handicapped as to capitalization in com 
parison with new companies which l 


could } : 
ganized to-day. a beor 


Rival companies could be 
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started in the territory of even the most conser- 
vatively financed Edison Licensees, performing 
equal service with an investment 50 per cent. 
smaller, andin some cases 60 per cent. Can they 
afford longer to go on piling up this unwarranted 
capitalization—in payment for what ?—simply 
the right ‘to pay the highest price for apparatus 
which is almost out of date. 

For the latest developments in the art they 
have got to look beyond the General Electric 
Company, and very soon, else they will find 
themselves in all the best territory confronted 
by rival companies, with more improved systems, 
more economical in operation, and with a capi- 
talization one-half that of the Licensees, In such 
& competition it ir not difficult to see which com- 
pany would have the advantage. 

The Edison Licensees can maintain for the next 
generation continued supremacy in incandescent 
lighting in their respective territories; they can 
only do it by going into the open markets of the 
world for their supplies, and by taking instant 
advantage of improved systems, perfected by the 
leading engineers of the world. No engineer 
fit to rank in this class is at present, nor has 
been for many months, working in the service 
of the General Company. The Licensees can 
only maintain their position by seeing to it that 
the proportion of water in their capitalization 
does not inorease. 

This continued turning over of a percentage 
in increases of capital stock, under late con- 
ditions, is not according to the spirit of the 
original contracts. Those contracts presupposed 
the continued progress of the parent Edison 
Company, producing each year valuable inven- 
tions and improvements. It was these expected 

inventions and improvements for which the 
Licensees agreed to make future surrenders of 
stock. The old patents were paid for long ago. 
What new rights of value have the parent com- 
pany turned over to the Licensees in the last two 
years? What are they likely to turn over-m the 
next two years ? 


—————= 


Licensees sre losing ground every day that the 
Licenseefarrangements are continued, and it will 
not be many years until the percentage of divi- 
dend payers will be nearer 5 than 95 (which it is 
now) unless these arrangements are brought to 
an end. 


This matter surpasses in interest any or all 
papers which will be read at the Boston meeting. 
Separation means a strengthened position and 
continued success. Continuance of present re- 
lation means ultimate bankruptcy for a large 
percentage of the Edison Licensee Companies. 
P werQDecvee 
The Sad Up to the present time the 
Degeneracy of electrical press as a unit has 
an Electrical maintained avery high stand- 
Contemporary. ard in its attitude towards ar- 
ticles of manufacture in the electrical line, and 
none has been so poor as to accept advertise- 
ment of, or to describe, except for the purpose of 
ridicule or warning, any electrical device which 
partook of the nature of a ‘‘fake.” Thus, while 
there might have been money in it for the elec- 
trical press to have given reading notices of the 
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various electrical belts, and to have accepted the 
advertisements of their manufacturers, it has 
without exception refused both the advertise- 
ments and reading notices of these concerns. 
Some of the papers have been brave enough to 
condemn these so-called therapeutic appliances 
in a sort of half-hearted way, but no paper in 
this country except ELECTRICITY has so unquali- 
fiedly condemned them as do our English con- 
temporaries. To illustrate the point in ques- 
tion, one of our contemporaries upon learning 
that an English judge had sentenced an electric 
belt manufacturer to five years’ imprisonment, 
exclaimed editorially: ‘‘ What a blessing it 
would be if we had such courts and laws in 
this country !” forgetting that its own mission 
was to arouse public opinion to such a pitch as 
to make such decisions in this country possible, 
so far as its feeble efforts could contribute to this 
end. We expressed our contempt for the posi- 
tion in which said contemporary placed itself by 
this vapid exclamation by one which was 
short and to the point, viz., “Oh, —!!” 
leaving our readers to fill in the blank with 
any expression that seemed to them appropri- 
ate. 

But this was not what we started out to BAY. 
Although heretofore the electrical press bas uni- 
formly excluded from its columns all literature 
savoring of endorsement of fake electro-therapeu- 
tical appliances, the same is no longer true. Be 
it said to its everlasting shame, the Electrical 
Engineer in its last issue (p. 120) prints a de- 
scription of an electric hairbrush, which is so 
worded as to appear to carry with it editorial en- 
dorsement. The title to the article is ‘‘ A Genu- 
ine Electric Hair Brush,” and the article goes on 
to show why it isa genuine electric hairbrush, 
viz., because it does give an electric current. If 
it justifies itself in publishing this article on 
that ground, it would have equal justification in 
advertising or writing up the electric belts, for 
the reason that most. if not all, of the electric 
belts also give current. If the electric belt is 
justly entitled to be termed a ‘‘ fake,” and un- 
worthy of being seriously discussed or of being 
advertised in the columns of the electrical papers, 
this electrical hairbrush must be placed in ex- 
actly the same category by whatever method we 
gaugeit. Itis not to be expected that the daily 
press should discriminate Letween the genuine 
and the false, but the standard of morality of the 
electrical press has heretofore compelled it to 
frown down electrical imposture wherever it 
raised its head. We sincerely regret that the 
Electrical Engineer, once so dignified and so 
influential, should have fallen so low as to en- 
dorse such things as the electric belt and the 
electric hairbrush. How have the mighty 
fallen! 


Siemens & Halske. 


We are advised from Chicago that the Siemens 
& Halske Electric Company of America have 
purchased one of the best equipped mannfactur- 
ing establishments in the country and will soon 
be in the field, better prepared than before for 
turning out the large sizes of machines which 
they have made their specialty and with such 
marked success. 
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THEY'RE A-BREAKIN’ OF THE TRUST. 


I have made for you a song, 
And Pim sure its right, not wrong, 
For events are daily teling us it's true, 
I have tried for toercplain 
That your pleasure’s turned to pain— 
So. Charlie, here's my best respects ty you! 
For there'll surely come a day 
When you will get uour pay 
For the trouble which your avarice did brew È; 
That day is coming rouna, 
We all can hear the sound, 
And its comtrg no impartial man will rue. 


(Air—They’re Hangin’ Danny Deever tn the Mornin’) 


“What are the people shoutin’ for?” says Coffin, sore afraid. 
‘*To turn you out, to turn you out,” your Nemesis has sald. 
“ What makes me look so white, so white?” says Coffin, 
sore afrald. 
“ You're dreadin’ what ts comin’ next,” your Nemesis has 
sald. 
For they’re breakin’ of the Trust—you can hear the 
Dead March play; 
The fates decree an early death, they’re breakin’ 
it to-day; 
They've taken of the profits from your business all 
away, 
An’ they're breakin’ of the Trust in the mornin’. 


“ What makes the d’rectors cuss so hard?” says Comin, 
sore afraid. 
“You humbugged them, you humbugged them,” your 
Nemesis has said. 
“ What makes the widows scorn me 80?” gays Coffin, sore 


afraid. 
“ You swindled them, you swindled them,” your Nemesis 
has sald. 
They’re a-breakin’ of the Trust, they're a-kickin’ It 
around, 


And they soon will have it sepulchred beneath the 
oozy ground; 

For there’s nothin’ left to save it, nothin’ in it that 
is sound— 

O, they’re breakin’ of the Trust in the mornin’. 


* What makes the Licensees so hot?” says Coffin, sore 
afraid. 
"They want their rights, they want their rights,” your 
Nemesis has said. 
“Why does the public hate us so?” says Coffin, sore 
afraid. 
“They won't be robbed, they won't be robbed,” your 
Nemesis has sald. 
The Licensees grow hotter, they are after you, my 
RON ; 
They want their rights, they’ll have 'em, too, or 
else they'll have some fun. 
They control the situation, they have got you on 
the run, 
An’ they’re breakin’ of the Trust in the mornin’. 


“Why do the Independents shout?” says Coffin, sore 
afrald. 
“They're lickin’ you, they're lickin’ you,” your Nemesis 
has sald. 
* Why don't Infringers close their shops?” says Coffin, 
sore afraid. 
“The patent’s out, the patent’s out,” your Nemesis has 
sald. 
They're a-breakin' of the Trust, and their tents 
they will not fold; 
They have hit you tn the midriff, as ELECTRICITY 
foretold ; 
They are tilling all the orders, while your goods re- 
main unsold— 
Thus they’re breakin’ of the Trust in the mornin’. 


“ What makes my Boston friends so cold?” says Coffin, 
sore afraid. 
“ They trusted you, they trusted you,” your Nemesis has 
said. 
“ What alls my million-dollar smile?” says Coffin, sore 
afraid, 
“Twas overworked, ’twas overworked,” your Nemesis 
has sald. 
You played them all for suckers, you pulled the 
Yankee leg, 
And now they're more'n likely to take you down & 
Cg; 
Pour =e E has Killed the goose tbat laid the 
golden egg, 
An’ they're breakin’ of the Trust in the mornin’. 
“Who'll pity me, wholl pity me?” says Coffin, sore 
afraid. 
“The men you always treated square,” your Nemesis has 
said. 
“ But there are none, but there are none,” says Coffin, 
sore afraid. 
"Tis sad but true, 'tis sad but true,” your Nemesis has 
sald. 


They're a-breakin’ of the Trust, an’ the job is al- 
most done, 

They're a hittin’ it and crackin’ it as when they 
first begun; 

It’s like will never more be see, an’ knowin’ this 
tis fun 


To be breakin’ of the Trust in the mornin’. 
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THE DEVELOPMENT OF THE ELECTRIC 
TELEGRAPH.—VII. 


BY STEPHEN VAIL. 


On April 22d, 1844, he wrote: “ . . . . We 
now have the wires up sixteen miles, and yester- 
day afternoon I tested them by telegraphing 
from White Oak Bottom to Washington, We talk 
back and forth almost every day, and find it to 
succeed very well, and I see no reason why it 
should not go through the whole distance, It is 
progressing very fast, and we hope to have it 


_ through by the middle of May, when you may 


expect a great noise in this part of the world. As 
it is, I see the papers are full of it, but they do 
not keep pace with our operations. It excites 
considerable interest and astonishment wherever 
it is known or seen, and we have lots of fun 
sometimes with those who are curious to know 
everything. At this end of the line yesterday 
the shocks were very severe, so much so that I 
could hardly manage the wires. Just imagine 
posts, 200 feet apart, along the railroad, with 
two wires stretched between them, and you have 
the telegraph. The lead pipe we are selling for 
old lead, so that much goes ;back into the appro- 
priation.” [This refers to the leaden pipes in 
which were placed the wires and both buried in 
the ground, as was done at the outset of the 
line’s construction.) ‘‘ We have enough, and 
more than enough, to take us through. What 
will be the result to our pockets after what 
is completed, and before Congress, I know not. 
Perhaps they will make another appropriation, 
or we may settle with them for the whole of it. 
Perhaps not. Ido not think much about it at 
present. I want to see itin operation first. . .” 

On April 28, 1844, he wrote: “ . . Itis 
as much as I can do to keep; Prof. Morse 
from being sick, and he don’t seem to know some- 
times Fow to operate his own instrument. I 
have spent the week as usual, and to-morrow go 
to the Junction, twenty-two miles from here, 
to prepare to announce the Whig candidate se- 
lected by the Baltimore Convention. Yesterday 
Iwas at Bladensburg, and the day being wet 
and cold, and I without my coat and umbrella, I 
wrote, by telegraph, to Prof. Morse, to send 
them to me by the four o’clock train, which 
he did. So you see it works well. , ie 

On May 1, 1844, Prof. Morse wrote to Mr. 
Vail at Annapolis Junction : ‘‘ Get from passen- 
gers in the cars all the news you can and trans- 
mit. A good way of exciting wonder will be to 
tell the passengers tolgive yon some sbort’sentence 
to send me, and let them note the time and call 
at the Capitol to verify the time I received it. 
Before transmitting, notify me (48). Your mes- 
sage to-day that the passengers in the cars gave 
three cheers for Henry Clay excited the highest 
wonder in the passenger who gave it to you to 
send when he found it verified at the Capitol.” 
On May 2d, 1844, Mr. Vail wrote to Mrs. Vail: 
E I yesterday announced the nomina- 
tion of Henry Clay and Frelinghuysen, at Wash- 
ington, one hour and a quarter before the cars 
arrived there, distance 22 miles, Prof. Morse isso 
unstable and full of notions, He changes oftener 
than the wind and seems to be exceedingly child- 
lah Sometimes, Now he is elated up to the skies, 
and then he is down in the mud all over under. 
The telegraph produces a great deal of excite- 
ment and we are thronged with visitors, When 
ye get to Baltimore it will be still more astonish- 
ing. Persons at the Capitol ask Prof. Morse to 
ssk me to write their names, that they may say 
that they were written in Washington by a 
person at the Junction. I was obliged to 
write Mr. Frelinghuysen’s name a dozen times 
last hight for as many persons who wanted the 
intelligence, I hope the thing will come to 
something by and byl...” 


ELECTRICITY. 


On May 11, 1844, Prof. Morse wrote to Mr. 
Vail: '‘ Everything worked well yesterday. I 
shall have a great crowd to-day, and wish all 
things to go off well. Many M. C.’s will be 
present, perhsps Mr. Clay; give me news by the 
cars. When the cars come along, try and get a 
newspaper from Philadelphia or New York, and 
give items of intelligence. The arrival of the 
cars at the Junction begins to excite here the 
greatest interest, and both morning and evening 
I have my room thronged.” 

The following note referring to the receipt by 
him on the 24th of May, 1844, of the so-called 
“ historic message,” was found in Mr. Vail’s 
diary : 

“ Baltimore, May 24, 1844. 

“ What hath God wrought ?—M. Yes.—V. 

‘* The city of Baltimore.—V. Yes.—M. 

“Stop a few minutes.—M. Yes.—V.” 

After the opening of the line between Wash- 
ington and Baltimore on May 24, 1844, up to 
Apri] 1, 1845, the telegraph was operated as an 
exhibition without charge, and it was hoped 
during that time by the inventors that the Gov- 
ernment would purchase and assume control, but 
no movement was made by Congress to that end. 
A few months after the opening in 1844, the own- 
ers of the invention received an offer of $200,- 
000 for it, and the acceptance of this offer was 
made conditionai on the consent of Alfred Vail, 
who when he received notice of this fact in Au- 
gust, 1844, wrote to Henry Clay, telling him of 
the offer and asking his advice. After stating 
that he believed that the General Government 
should have the refusal of the telegraph, he says 
that the whole question of the sale had been left 
with him, and he is at a loss to know what to do. 
He then goes on as follows: ‘‘ Having been per- 
sonally and daily engaged-in experimenting, and 
my mind, with every day’ erience, expand- 
ing with the progress °"d {Re development of 
the telegraph, I have t broader view of 
the subject and its results tha@{¥ mere dollars and 
cents, and the ner) ee it the more I 
am led to believe flieetk® electro-magnetic tele- 
graph is destined to have and to exert a greater 
amount of moral influence upon the community, 
if under proper guidance, than any discovery in 
this or any partof the world. If, on the other 
hand, it should be controlled by vicious and de- 
signing men, possessed, so to speak, of the at- 
tribute, or rather of the faculty, of ubiquity, 
what amount of evil may they not inflict upon 
that same communityin a political, moral, and 
in fact in every point of view that can be con- 
ceived of! The questions upon which I ask ad- 
vice are : Whether or not the Government should 
have the refusal, and the probability of the 
Government’s taking it;? I do not pretend to 
more patriotism than my neighbors, and I 
believe I look to my own interests closely, as 


_ every man should do, and I profess to have an 


innate and abiding sense of duty and care for 
the prosperity of my country and the perpetuity 
of the liberties we enjoy, which every man 
should possess whose privilege it is to live under 
such a Government asours. The questions are 
propounded and the opinion solicited for my- 
self alone, for my own satisfaction, before I act in 
the premises, subject to any suggestions you may 
be pleased to communicate. Should I have 
transcended the bounds of propriety in mahing 
the appeal, I trust you will pardon the humble 
individual whose observations of passing events 
has led him to esteem you as a public benefactor, 
and ascribe it to the profound respect of 

‘¢ Your obedient and very bumble servant, 

‘© ALFRED VAIL.” ' 

To this Henry Clay replied in an autograph 

letter as follows : 
“Ashland, 10 Sept., 1844. 
‘Dear SIR : Absence from home and the pres- 
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sure of a most burdensome correspondence have 
delayed my acknowledgment of the receipt of 
your favor of the 15th ultimo. I should be 
most happy to give you a satisfactory re- 
sponse to your inquiries respecting the 
electro-magnetic telegraph, but I fear I 
can say nothing that will in the least benefit 
you. Assuming the success of your experiments, 
it is quite manifest that itis destined to exert 
great influence on the business affairs ef society. 
In the hands of private individuals they will be 
able to monopolize intelligence and to perform 
the greatest operations in commerce and other 
departments of business. I think such an en- 
gine ought to be exclusively under the control 
of the Government, but that object cannot be 
accomplished without an appropriation of Con- 
gress to purchase the right of the invention. 
With respect to the practicability of procuring 
such an appropriation from a body governed by 
such various views, both of constitutional power 
and expediency, you are quite as competent to 
judge as I am. As the session of that body is 
now nigh at hand, I submit to you whether it 
would not be advisable to offer your right to it 
before you dispose of it to a private company or 
to individuals. If I understand the progress of 
your experiment, it has been attended with 
further and satisfactory demonstrations since 
the adjournment of Congress. Iam, respectfully, 
your friend and obedient servant, 
“ H. CLAY. 
“To Alfred Vail, Esq.” 
(To be continued.) 


The Effect of Extreme Temperatures Upon 
Matter. 


C 


BY NELSON W. PERRY, E. M. 


The ancients believed the world to be flat, as 
it appeared to be from their limited range of 
vision, and that the sun and moon and stars re- 
volved about the stationary locus of their abode, 
The ideas of the universe resulting from such a 
conception, while sufficient for their philosophy 
of existing things, seem to us ofthis age crude 
in the extreme. But we are still prone to phi- 
losophize about things that are seen, unconecious 
of that larger universe which lies beyond our 
usual experience. It has been the province of 
science to investigate these unfathomed depths 
and to extend by its discoveries our vision of 
things. That there is an unseen universe about 
us not less interesting or less tangible when we 
once know how to grasp it is becoming more 
and more apparent every day as new paths are 
opened to us for investigation. Usually these 
paths are first suspected on merely theoretical 
grounds, and if tenable from this standpoint are 
explored later in the more practicable way of 
experiment. Take, for instance, the world as 
we know it. What changes might be wrought 
by a slight change of temperature! The ranges 
of temperature with which we are familiar are 
exceedingly small when we think of the possi- 
bilities in this line. Within this limited range 
we are now pretty familiar with the properties 
of matter, but may they not be entirely changed 
at a thousand degrees below zero or at a thousand 
degrees above the temperature of melting plat- 
inum ? This is one of the interesting questions 
with which science has of late years been con- 
cerning itself and upon which much has already 
been discovered. 

We are all familiar with the fact that nearly 
all substances are expanded by heat and con- 
tracted by cold, but it remained for nice scien- 
tific methods to determine just what relation this 
expansion and contraction bore to the increase 
or decrease of temperature. Temperature is 
measured by certain arbitrary standards known 
as degrees, which have different values on differ- 
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ent thermometers. Thus in the Fahrenheit 
-thermometer the greatest degree of cold which 
it was at one time thought possible to attain, 
viz., that resulting from a mixture of snow and 
salt, was marked zero and the boiling point of 
water was marked 212. The distance between 
this zero and the freezing point of water was 
found to correspond to 32 of the 212 divisions 
into which the larger range was divided, and is 
so marked. The French took the freezing point 
of water and its boiling point as their data for 
measurement, and divided this distance arbitra- 
rily into 100 equal parts, calling the freezing 
point zero and the boiling point 100. From the 
number of divisions this scale is called the centi- 
grade scale, and as a matter of convenience it is 
the one universally employed in scientific inves- 
tigations and the one that will be used here. 

In studying the change of volume with tem- 
perature, of gases, it was found that a volume of 
gas at 0° centigrade increased or decreased just 
xix for every degree it was heated above or 
cooled below that temperature. This meant 
that if a given volume of gas at 0° C. were heated 
to 273° O. it would occupy just double the space, 
and experiment proved this to be true. But it 
implied more than this. It implied that if it 
‘were cooled to 273° below zero it would have no 
volume at all. It would disappear, not, as the say- 
-ing is, into thin air, but into absolute nothing, 
which is as near the beginning of things as our 
conceptions are able to reach. Scientific men, 
therefore, constructed another thermometer 
scale in which the zero, which in Fahrenheit’s 
_ scale was 32 of his degrees below the freezing 

point of water, was 273° of the centigrade scale 
below the freezing point, and called this new 
zero the absolute zero. The freezing point on 
this absolute scale would therefore be 278° and 
the boiling point 373°. 

Of course we cannot conceive that at 273° C., 
or any other temperature, a gas will entirely dis- 
appear, and it is not for a moment supposed that 
it will. It is known that many substances which 
are gaseous at ordinary temperatures condense 
to liquids at lower temperatures, and that long 
before they are cooled sufficiently to condense 
into liquids they cease to follow rigidly this ratio 
of contraction and as liquids follow an entirely 
different law. But within the range of tempera- 
tures attainable, until recently, there were a num- 
ber of gases which still followed this law of con- 
traction throughout the whole experimental 
range, and to these were given the title of per- 
manent gases. Science has not yet succeeded in 
producing a temperature of absolute zero, but 
has approached pretty closely to it, and with 
each material advance has succeeded in lessening 
the number of so-called permanent gases until 
at present there is but one that holds out against 
its assaults. This is hydrogen gas, and it is?not 
only the most refractory but it is the lightest of 
all gases. Carbonic acid, which was for a long 
time counted among the permanent gases, was 
one of the first to succumb to systematic attack, 
and as a liquid has been an article of commercial 
manufacture for several years, Since then, one 
by one they have all given way, as before stated, 
until only bydrogen remains on the list. 

Prof. Dewar, of England, has penetrated fur- 
ther than anyone else into those depthe of cold, 
and has succeeded in obtaining a temperature 
within 73 degrees of the absolute zero. In order 
to realize what this means we must translate it 
into terms more familiar. It means 200° accord- 
ing to the centigrade scale or over 328° below 
zero of the Fahrenheit scale. 

At this temperature oxygen and nitrogen and 
even airare condensed to liquids, and these well- 
known elementsare presented for study under en- 
tirely different conditions from those under which 
they have been heretofore known; but still hydro- 
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gen conforms to the law of permanent gases, and 
even at this low temperature continues to con- 
tract in nearly the same way that it does at 
higher temperatures. Whether it will condense 
or not at the absolute zero is, of course, as yet 
unknown, but it cannot follow this law much 
further. As before stated, it is inconceivable 
that it should disappear entirely—suffer com- 
plete annihilation—but each succeeding step to- 
wards zero will be followed with interest for 
other reasons than the one we have followed. 

It has been observed thatthe chemical activity 
of all substances decreases with the temperature, 
and the ratio of this decrease also points to a 
temperature at which it must entirely cease. In 
electrical science it has long been known that the 
resistance which metallic conductors offer to the 
passage of the electric current increased and de- 
creased in a certain ratio with the temperature 
—decreasing as the temperature decreased. This 
ratio of decrease of resistance with decrease of 
temperature also points to a temperature at 
which all resistance must cease, and strangely 
enough both of these zero points correspond 
with the absolute zero above referred to. It was 
with great interest, therefore, that the behavior 
of chemicals and of electrical conductors at 
Dewar’s lowest temperature have been studied to 
seeif they conformed to the laws just enunciated, 
and it was noted with satisfaction that they did. 

Prof, Dewar describes liquid oxygen as a ‘‘ pale 
liquid, strangely lustrous,” and finds it strongly 
attracted by the magnet, just as iron is but to a 
less degree, In this condition it refuses to unite 
with phosphorus, with which as a gas it has the 
strongest affinity. It was by the evaporation of 
liquid oxygen that he was enabled to liquefy not 
only nitrogen but also atmospheric air, and to go 
even further, to solidify them both. Solidified 
air is described as a-structureless glass, while 
soliditied nitrogen is a white vurystalline sub- 
stance. Solidified oxygen in its isolated form 
has not been produced, and itis not yet known 
whether in the solidified air it existed as a solid 
or whether it was held suspended im liquid form 
as water in jelly. Other observations at these low 
temperatures show that there is no chemical ac- 
tion between nitric or sulphuric acid and potash, 
or between oxygen and potassium, so that the 
theory that all chemical affinity as well as electri- 
cal resistance of metals at the absolute zero dis- 
appears receives strong experimental confirma- 
tion at the temperatures already attained. 

It would seem, therefore, that all molecular 
motion must at that temperature cease, and abso- 
lute death even of inert matter must there be at- 
tained. Some one has written of ‘‘the music of 
the spheres,” referring to the rythmic motion of 
the planetary bodies, and his said, in the end 
this music wil] be hushed, If we could conceive 
of a sentient being so infinitesimally small that 
compared to him the atoms of matter were rela- 
tively as large as the planets are to us, he, too, 
might in poetic mood refer to molecular mo- 
tions such as light, heat and electricity as en- 
gaged ina harmonic sympbony which, like that 
grosser symphony of the planetary spheres, will 
be hushed into the absolute stillness of death at 
the absolute zero, which is attained, itis believed, 
in interplanetary space. 

On the other hand some investigations have 
been made as to the condition of matter at tem- 
peratures at the other end of the scale. There is 
nothing, however, in its behavior to indicate an 
exterior Jimit of temperature short of infinity, 
so that experiment in this has been less fruitful 
of results than have those in the other direction. 
It was believed, however, that as all things could 
bejliquefied or solidified were the temperature 
reduced sufficiently low, so all solids could be 
liquefied or vaporized if subjected to suitable 
temperatures in the opposite direction. While 
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hydrogen still remains refractory at one end of 
the scale, carbon was the last to succumb at the 
other end. With the electric arc all things have 
at last been fused and volatilized even to refrac- 
tory carbon, and the electric arc, such as we see 
nightly on the streets in the are lamp, produces 
the highest temperature attainable until recently 
by science. 

The electrical world is, however, just now 
agitated over a discussion of a new method of ob” 
taining heat by which even higher temperatures 
than those of the electric arc are supposed to be 
attainable. Strange asit may seem, these tem- 
peratures are obtained only under water, or are 
at least best obtained in that way. The method 
referred to has been patented by two Belgian 
scientists named Lagrange and Soho, though un- 
doubtedly discovered before them by others, and 
may be briefly described as follows: If a cur- 
rent of electricity be passed from a large plate 
of some conducting substance, such as lead, 
through a bath of acidulated water to a small 
pencil of carbon or other conductor immersed in 
the liquid, the pencil will at once be surrounded 
with an intensely luminous envelope of incandes- 
cent hydrogen gas. The heat of this is soon 
transferred by conduction to the pencil, and if 
the latter be of iron or of other fusible material 
it will in a few moments be melted entirely away, 
It has been claimed by Soho and Lagrange that 
carbon itself is thus melted and drops down 
into the bottom of the vessel resolidified into 
the form of graphite. It is also claimed by the 
same authorities that temperatures as high a8 
8,000 degs. centigrade are thus attainable, 
which, translated into Fahrenheit units, means 
nearly 14,500 degrees. 

But itis found that whereas, generally speaking, 
the chemical activities of the elements increase 
with the temperature, in most, if not all cases, 6 
maximum is reached beyond which any increase 
in temperature lessens those activities and chem- 
ical compounds are split asun ler. Thus it may 
be stated as a general truth that all organic com- 
pounds are destroyed at or belowa red heat. 
Many of the inorganic chemical compounds 
have thus far resisted even the highest available 
temperatures, but the tendency is distinctly in 
the direction outlined, and there is no question 
in the minds of physicists that with sufficiently 
high temperatures all chemical compounds would 
be split up into their elementary parts. Not only 
this, but speculative philosophy goes further. 
There are numerous reasons why the so-called 
elementary bodies are suspected of being them- 
selves composed of aggregations of still more 
elementary substances, into which, thongh they 
have thus far defied all attempts, they may, if the 
conditions are right, be separated. One of the 
reasons for believing in the composite condition 
of the elementary substances is the striking re- 
lation discovered by the Russian chemist Mendele- 
jeff between the atomic weights of the elements 
and their properties. He finds that the elements 
may be arranged in a number of series, the suc- 
ceeding members of each series differing from 
the preceding by equal increments in atomic 
weights, and the different series differing from 
each other atomically by the size of this incre- 
ment. We have an exact analogy to this in or- 
ganic chemistry, where, as in the paraffin group 
or in the alcohols, the general character of the 
series is determined by the increment of mole 
cules by which each series is built up, and the spe- 
cific character of each member of a series is de- 
termined by the specific increment by which it 18 
differentiated from its neighbors in the same 
series. i 

So definite does this relation between the 
atomic weights of the elements and their proper- 
ties appear to be that Mendelejeff was able to prê- 
dict and give a description of some new elements 
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which their subsequent actual discovery has sub- 
stantiated as remarkably correct. 

This, taken in connection with the fact that in 
the spectroscopic examination of the heavenly 
bodies their composition seems to be simpler as 
their temperature is higher, seems to strengthen 
the hypothesis that at high temperatures even 
the elements are resolved. In the study of the 
different parts of the sun’s disk there is shown to 
be a regular progressive change towards com- 
plexity from the hotter to the cooler areas of the 
photosphere. It is singular, perhaps, that in the 
hottest portions little but hydrogen is observed, 
whereas in the cooler portions nearly all of the 
known elements of the earth are shown to exist, 
It would therefore seem probable that hydrogen 
is the basis of all matter—that it isin fact both 
the alpha and omeza—that it alone of all forms 
of matter defies caange, and was in the begin- 
ning and will be in the end. 


Test of a Closed-Coil Arc Dynamo. 


BY PROF. R. B. OWENS AND O. A. SKINNER. * 


That so much has been said and written con- 
cerning the design of constant potential ma- 
chinery, effects of armature reactions, control of 
sparking, etc., and so little concerning the 
machinery used for are lighting, seems rather 
remarkable considering the fact that by far the 
larger part of our outside lighting as well as 
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much inside lighting is done by means of arc 
lamps in serios, and I hope a discussion will fol- 


low in which more light will be thrown on the . 


Principles of design of arc machinery, for at 
Present there seems to be much empiricism in 
the matter. 

The immediate object of the present paper is 
to show something of the nature of the armature 
rebctions which occur in arc light machines of 
the closed-coil type, maintaining constant cur- 
rent by automatically shifting the brushes to 
correspond with changes in load in the external 
Circuit, and to point out certain alterations in 
design which, it is believed, may be adopted with 

paper presented at the Eleventh General Meeting 
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advantage, Incidentally other points will be 
noted. Of course there are other well-known 
methods of maintaining the current constant: 
notably by shunting the field magnets as in the 
Brush machine, or a combination of this with 
shifting the brushes as in the new Excelsior 
machine, or by varying the length of time per 
revolution during which the armature coils are 
in series and shunt to each other or short-cir- 
cuited asin the T.-H. machine, but these will not 
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be considered at present. Nor is it intended 
here to discuss the relative advantages of the 
several types, but only to give some resulta ob- 
tained ins test of a closed-coil machine regu- 
latingas above mentioned. Such machines are 
now taking a prominent part in the are lighting 
industry, and their prominence merits for them 
more close study. Alternating current dynamos, 


. asthe Westinghouse arc light machines, have 


been devised which keep the square root of the 
mean square of the current remarkably constant 
through extremely wide variations in load and 
without any external regulating mechanism 
whatever. They possess many advantages, but 
are not now widely used, for arc lamps seem as 
yet to work more satisfactorily on continuous 
current circuits, We believe itis also possible to 
build continuous current arc machines which by 
armature reactions alone can keep the current 
very nearly constant throughout a considerable 
range, but it would seem that their cost would 
be more and their efficiency lessthan in some of 
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the types using an external regulating mechan- 
ism, slthough we have no exact comparative data. 

The machine on which the following experi- 
ments were madeis a No. 6 25-light 2,000 o. P. 
Wood arc dynamo, a scale drawing of which is 
shown in Fig. 1. 

From the drawing all dimensions of magnet 
limbs, yoke, pole-pieces, armature, etc., are at 
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once seen, its designer, Mr. James J. Wood, 
most courteously consenting to my giving the 
name of the machine tested and its full data. — 

The winding data and other details as fur- 
nished by the maker are as follows : f 

The field magnet winding is composed of four 
coils of No. 10 B. and 8. gauge copper wire, sin- 
gle cotton covered. The outside diameter when 
insulated is 0.114 in. Each coil contains 100 
lbs. of wire in 15 layers of 74 turns each. 
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The insulation of the magnet cores is $ in. 
thick and composed of one layer of enameled 
cloth, the enameled surface facing the iron, the 
remainder being composed of pressboard 0.025 
in, thick. The magnet heads are wooden wash- 
ers ;°; in. thick, carefully dried and shellacked. 

The armature core is composed of No. 10 B. 
and S. gauge annealed charcoal iron wire. This 
is wound on a former which is removable, and is 
composed of 15 layers 6? in. wide. These wires 
are held together by interposed strips of linen 
tape. The core is then insulated with a layer of 
asbestos paper, three thicknesses of pressboard 
0.15 in. thick, one layer of asbestos paper again, 
and then over this one more layer of pressboard 
0.15in. thick, making a smooth surface for the 
copper wires to be wound on. The insulations 
near the spider arms are built up of the same 
material and in the same manner as the armature 
core until they attaina thickness of 4 in. The 
armature is wound with 100 sections of No. 14 
B. and S. gauge double covered cotton wire, 
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Each section is composed of 98 feet, or 57 turns 
per section, making a total of 115 pounds of wire. 

The regulator magnet is wound with No. 11 
single cotton covered B. and S. gauge wire, in 
the manner shown on the dynamo, the insula- 
tion of the cores being , in. thick and that of 
the magnet heads , in. Speed of dynamo, 1,000 
revolutions per minute, 
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CONDITIONS OF TEST. 

The dynamo was securely bolted to a firm 
foundation of masonry, and driven througha 7 
in. belt by a small 8 in.x10 in. high-speed auto- 
matic Atlas engine making 250 revolutions 
a minute. Steam was supplied at as nearly con- 
stant pressure as possible. The automatic regu- 
lator of the dynamo was removed, together with 
one pair of opposite collecting brushes, and 
the remaining pair reduced one-half in 
width parallel to the commutator bars, to 
allow of easier manipulation of the exploring 
brushes, their angular width being, of course, 
adjusted for each load to prevent sparking. 

It was at first attempted to use a number of aro 
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lamps as load for the dynamo, but though care- 
fully adjusted and using cored carbons the varia- 
tions of potential and current due to their feed- 
ing was greater than could be permitted, so the 
lamps were discarded for two water rheostats, 4 
feet x 1 foot x 1 foot, with carbon electrodes. 
These latter on the whole were found to work 
quite satisfactorily, their resistance hot was con- 
siderably less than when cold, but it changed so 
gradually that no trouble was experienced in 
correcting for it by adjusting the electrodes, 

The distribution of the induction entering the 
armature at different loads was obtained by 
taking the £. m. F. at various points on the com- 
mutator between two small pilot brushes moved 
round and in contact with it. 

The two-brusbh method, though somewhat more 
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difficult to work than the single brush method, 
has the advantage over the latter of giving the 
quantities sought directly, instead of as a differ- 
ence between quantities which are large as com- 
pared with those desired. In some cases the in- 
tegral readings of the brush method have been 
plotted, but curves so obtained do not indicate 
go Clearly what is mainly sought, namely, the 
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distribution of lines of force entering the arma- 
ture. True, one curve oan be approximately ob- 
tained from the other if electrostatic instruments 
are used, but not with electro-magnetic instru- 
ments, for they will give only à mean E.M.F., 
depending on the relative width of a commutator 
bar and insulation and distance apart of the 
pilot brushes. The results obtained, however, 
witha voltmeter of the Weston type are propor- 
tional and for the present purpose are equally 
valuable. 

The exploring brushes as finally used were 
pieces of steel watch springs firmly held in small 
fiber holders. These, in turn, were rigidly se- 
cured by brass studs to a graduated sliding ring, 
moving within another stationary ring, attached 
to and insulated from the dynamo frame and 
carefully centered with the commutator. 

Two brushes were used in each holder to bet- 
ter insure good contact. Copper, brass and 


Vo'te between Neutral Points 


Fig. 8. 
phosphor-bronze exploring brushes were tried at 
first, but found not as satisfactory as steel. It 
was also found very necessary at all times to 


keep the brushes and commutator as clean as 


possible. 

The sliding ring was marked off into 100 divis- 
ions, the number of commutator segments, and 
the exploring brushes made to cover just two 
commutator bars or one-fiftieth of the circum- 
ference, but the ring might have been divided 
into degrees if desired. The curves shown in 
Figs. 2, 8,4,5,6and7 are plotted so that the 
results may be read either in degrees or in divis- 
ions of the graduated ring. 

The inner circle, representing the commutator 
of 100 segments and the 100 divisions of the 
ring, are marked on the outer circle. 

The radial lines are 5 degrees apart, and the 
radial distance between concentric circles repre- 
sents 10 volts. If the results had been plotted 
on a developed diagram, then the areas of the 
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curves would have represented total or integral 
electromotive forces, but the circular diagram 
has the advantage of appealing more quickly to 
the eye, and though the total £. m. F. is not ex- 
actly represented by the area it is proportional 
to the number of the small approximate rectan- 
gles enclosed. In obtaining efficiency measure- 
ments the power delivered to the dynamo was 
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obtained by indicating the engine. The cards 
were taken with a Tabor indicator and worked 
up with a Coffin averaging instrument; the speed 
was obtained by aspeed counter and stop watch; 
the electrical instruments used were a Weston 
0.15 amperemeter for current measurements, a 
Weston 0.15 and 0.150 voltmeter for potentials 
between pilot brushes and a 0.150 and 0.1500 
Weston voltmeter for total electromotive forces, 
All instruments wore previously calibrated. 
RESULTS OBTAINED. 

Fifteen sets of readings, fifty readings per set, 
were taken around the commutator with currents 
in arma ture and field of 8, 10 and 12 amperes at 
positions of the collecting brushes approximately 
corresponding to loads of 5,10, 15, 20 and 25 
lights. Three sets of readings were also taken 
with currents in the field of 8, 10 and 12 am- 
peres and no current in the armature. The re- 
sults obtained are given in tables (not printed) 
and for a current of 10 amperes are plotted in 
corresponding plates. 

The reactions of the armature are so clearly 
shown by the curves that comment hardly seems 
necessary. Briefly, we see that the total induc- 
tion in armature varies very slightly with lead 
and the displacement of the neutral plane de- 
creases with lead angle, but varies less than 10 
degrees from no load to the maximum load used, 

All electromotive forces on one side of the 
neutral plane are rf the same sign but differ in 
sign from those on the opposite side. 

On a developed diagram the electromotive 
forces between collecting brushes would be pro- 
portional to the difference between the whole 
area of curve on one side of the line of commu- 
tation and the area of the curve included in the 
angle of lead, the lead angle being defined as 
the angular advance of the collecting brushes 
from the neutral plane. An inspection of the 
curve of total £. m. F. with angle of lead given in 
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Fig. 6 shows that the E.m. F. between neutral 
points remains nearly constant as lead varies, 
which, it is believed, would not be the case if con- 
tracted polar faces were ueed instead of the ex- 
tended enes as shown, for then the shifting of 
the field could not be so easily effected. Of 
course a machine of the design tested with ex- 
tended pole tips requires an automatic widening 
of the brush with increased load or independent 
control of sparking, but it would seem that the 
waste field at all loads would be less and its 
weight efficiency greater, or cost for & given out- 
put less, than if its pole tips were cut away. Cut- 
ting away the pole tips, or at least not extending 
them, would have the advantage of allowing the 
use of collecting brushes of constant width withe 
in a certain range, but whether this advantage 
more than compensates for the decreased range 
of its output is open to question. Further ex- 
perimental evidence is, however, needed in this 
regard. nis 
Regarding the relative amounts of iron 10 field 
and armature, we see no reason for the present 
practice of using so little iron in the armaturo 
as compared with the field. The necessity of & 
very high field induction, or 8 thoroughly stiff 
field, is apparent; but why, when the lines are 
once generated by the field, it is not sought to 
collect and utilize them all by means of an arma 
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ture with a generous amount of iron is not so 
easily seen. The number of commutator seg- 
ments would, of course, have to be increased to 
prevent sparking. but the regulating qualities of 
the machine would, it is believed, not be im- 
paired. The result would be a larger output and 
greater efficiency. 

Regarding the ratio of ampere turns on field 
and armature, such ratio will depend largely on 
the shape of the pole pieces and desired width of 
brush, but is in all cases much less than in con- 
stant potential machines. 

The characteristic curves shown in Fig. 9 were 
taken at the 5, 10, 15, 20 and 25 light positions of 
the brushes, and show tbat with this machine 
regulation is almost entirely effected by shifting 
the brushes, as the curves droop too slowly to as- 
sistto any material extent. Of course they might 
have been made to droop much more rap. 
idly if the collecting brushes had been moved 
into sparkless positions for each value of the cur- 
rent, but a curve so obtained is not at all a char- 
acteristic. The efficiency curve is given on Fig, 
10. From this curve and from what we have 
seen of the machine it is evident that it would 
never pay to run machines of this type under- 
loaded. If a number are used in one station the 
connectionsof the external circuits at the switch- 
board should be so manipulated as to keep the 
machines actually in use always loaded to as near 
their full capacity as possible. 

Our thanks are due to Mr. H. J. Podlesak, 
who greatly assisted in taking the observations 
and working up the results. 
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The last portion of Table No. 2 [in last week’s 
issue] is a synopsis of Table No. 1. Table No. 8 
is the result of three tests made under the direc- 
tion of the writer on a combined electric and 
lighting station, to ascertain the relative econ- 
omy on oil and coal for fuel. Inasmuch as the 
information is quite complete, it hag been thought 
advisable to insert it in this paper. The station 
consists of two compound condensing engines 


eee directly toa line shaft. This shaft runs 
wo 90 kilowatt railway generators, two 16 kilo- 
Han are light machines, two alternating incan- 
cescent dynamos of 30 and 50 kilowatt capacity 
ee or a total capecity of 392 kilowatts. 
oe station is delivering but 1,248 kilowatt hours, 
Bee that it is running considerably under- 

Figure No. 1 isa dia 
of the load 


grammatic representation 
Them during the twenty-four hours’ run. 
i paces between the vertical lines represent 
me and the horizontal lines horse power. The 
upper heavy line represents the total inclined 
E in the eylinders of the engine. The 
“ae Ine Immediately below this represents 

e total electrical horse power delivered on the 
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switchboard. The difference between these two 
lines represents the power lost in overcoming 
friction of engine, line shafting and tbe electri- 
cal losses in the dynamos. The third dotted 
line from the top represents the electrical horse 
power required by the arc and incandescent 
lights, and the lower dotted line represents the 
electrical horse power required by the arc lights 
alone. 

Referring to Table No. 3, it will be observed 
that the test began at 10:20 a. mM. and continued 
for twenty-four hours. As the load in this sta- 
tion varied greatly, one of the objects of the 
test was to ascertain the cost of producing power 
during the different periods, and the right hand 
column in the table shows the total cost per kilo- 
watt hour of the power thus produced. 

The railway portion of this station operates 
from four to six cars, and during the time of the 
test but four cars were in operation. The cars 
started at 5:50 A.M. and ran until 12 o’clock mid- 
night, and the lighting load was added, as indi- 
cated by the figure. 

The divison in the table shows the principal 
variation ip the load, and it is interesting to note 
the change in cost per kilowatt hour produced, 
depending, of course, as it does upon the quan- 
tity of current delivered, as the cost remains 
practically constant, with the exception of the 
fuel. From 7:20 a. m. to 4:10 P. M., when the 
railway load is being operated, the cost averages 
8.1 cents per kilowatt hour, and from 12 o’clock 
midnight until 5 a. m. the cost per kilowatt hour 
is 3.96 cents, while during the heavy load, from 
5 P. m. until midnight, the average cost per kilo- 
watt hour is but 1.75 cents, and after deducting 
the labor, which is a fixed charge, the total cost 
per kilowatt hour for full load is but 14 cents. 
After allowing for salaries, office expenses, loss 


in lines and depreciation in the plant, the figures 


show that this station is delivering current to the 
cousumer for 6.4 cents per kilowatt hour, which 


corresponds fairly well with the figures given in 


Table No. 2. 


With a little calculation we see that this plant 
additional kilowatt 


could have furnished 681 
hours, Or over 90 additional horse power in mo- 


bring an additional revenue of $38 per day, and 
deducting $9, the cost of fuel, leaves $24 per day 
additional net profit which this plant can be 
made to earn, provided the full capacity of the 
motors is paid for. 

In case the additional load for electric motors 
is not available, this extra 90 horse power could 
be utilized in driving sn ice plant. In practice 
it takes about 2 horse power twenty-four hours 
to produce a ton of ice, and on this basis the 
available capacity of this plant would produce 
20 tons of ice, which would sell for at least $2 per 
ton, making an additional revenue of $60 per 
day for ths plant, and after deducting for extra 
fuel, labor and depreciation, leaves $40 per day. 

In closing this paper I will briefly call atten- 
tion to the approximate results we are now get- 
ting from the different portions of power stations 
and what we ought to expect from statione de- 
signed in the future. 

First—Boilers. A large number of stations 
running now are using boilers with plain furna- 
ces, from which they secure an evaporation of 5 
pounds of water per pound of coal. By the in- 
troduction of water tube or iuternally fired 
boilers ortubular boilers set in improved furna- 
ces, we will secure an evaporation of 8 pounds 
of water per pound of the same fuel. 

Second—Engines and Generators. While we 
now get an average commercial efficiency of 60 to 
70 per cent. in directly belted plants and 50 to 60 
per cent. in those using shafting, we can increase 
these efficiencies to 70 and 75 per cent. re- 
spectively by the adoption of fewer and larger 
directly coupled units. This will not only re- 
duce the cost of fuel and labor but will decrease 
the amount of real estate required and make the 
total investment less. 

Third—While Europeans have recognized the 
advantage of the use of accumulators with bat- 
teries a8 auxiliaries in central station work, we 
have been slow to see this advantage, but the 
tendency now among American engineers and 
central station men is to look with favor upon 

this adjunct, and as thereare many cases wherein 
a battery plant as an auxiliary can be made to pay 
well, the probability is that we shall see in th 
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tors, for ten hours from 6 a. M. to 6 P. mM. for an 
additional cost of but $9 for fuel, or at a cost 
of 1 cent per horse power hour, and as a price 
of 2 cents per horse power hour can be obtained 
for motor work there would be wn additional 
revenue of 89 per day added to this station, 
assuming that all the motors were running fully 
loaded. 

As a matter of fact the following statement 
shows approximately the average amount of 
power demanded from electric motors when run- 
ning on various kinds of work : Wood working 
machinery, 40 per cent. of rated capacity of ma- 
chines in the plant; elevators, 80 per cent.; 
printing presses, 55 per cent.; machine shops, 40 
per cent. ; or an average of about 55 per cent. On 
this basis this plant could drive safely 160 horse 
power in addition to its present railroad load, 
which, at 2 cents per horse power hour, would 


COST OF PRODUCING ELECTRICAL ENERGY. 


FIG. |. 


next five years many such plants installed. With 
a properly designed directly connected plant, 
we may reasonably expect to deliver a kilowatt 
hour to the consumer in stations having a capac- 
ity of not over 1,500 kilowatts for 5 cents per 
kilowatt hour, which includes total cost of pro- 
duction and depreciation on the plant, but ex- 
cludes interest on the investment and profit, 
assuming that a good quality of bituminous coal 
can be had for $2.50 per ton. In larger stations 


with cheaper fuel the cost can be brought to 34 
cents. 


_—— 


The Apparatus Won’t Work. 


The Colorado Springs Rapid Transit Company 


has brought suit in the U, S. Court at Denver 
against the General Electric Company for $20,000 
damages. It is claimed that the apparatus sold 
to the defendant for its plant will not work, and 
the plaintiff has suffered great damage thereby, 
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Electrically-Heated Cloth Presses. 


An electric system of imparting a gloss to tex- 
tiles has been patented at the works of J. Sar- 
fert in Reichenbach, Saxony. The method con- 
sists in heating the press-plates by the electric 
current, which is conveyed into the p'ates by 
leading-in wires. 
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an ingenious theory of vision. 


magnetic waves of light. 


The retina of the 
eye is supposed to be furnished with cohesive 
contacts which allow an electric current to flow 


in the nerves when acted upon by the electro- 
Mechanical vibration 


supplied by the tissues restores the sensitiveness 
Cost or Propucina EveorricaL Exeray.—T ABLE 


carbon directly in the ground without any cop. 


taining vessel or cell, and saturated with a ver 

weak solution of acids. Then, when the ae 
of the generator begins to run down, all that is 
required to restore full electro-force is to add 
another supply of the fluid. By this means the 
carbons are depolarized without removing then 
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An Instrument of Extreme Sensitiveness. 


Our estee ned English contemporary, The 
Electrical Review, in speaking of Dr. Oliver 
Lodge’s new instrument for detecting Hertzian 
oscillations, has the following to say editorially, 
which is so well said and so clear that we give it 
in full instead of Dr. Lodge’s own description 
which is longer and more technical: 


“Prof. Oliver Lodge is a worthy continuator of 
the epoch-making work of the great Hertz. [In 
his recent lecture at the Royal Institution he 
showed some interesting electric wave experi- 
ments with apparatus of remarkable simplicity 
and sensitiveness. As he remarked, ‘the detec- 
tor for Hertz waves might have been used in the 
last century ; it might have been used by Benja- 
min Franklin.’ The instrument which Dr. 
Lodge has devised for detecting electric waves 
he calls a coherer. It may be described as an 
electric welder on a very small scale, the elec- 
tric welding being effected by the exceedingly 
minute currents produced at the contact of two 
pieces of metal by Hertz waves. Lodge had 
observed, in 1889, that two knobs, so close to- 
gether that the air gap was unable to stand any 
such voltage as an electroscope can show, would 
actually cohere when a spark passed between 
them. The jointthus welded was capable of con- 
Cucting an ordinary bell-ringing current if a 
single voltaic cell was in circuit, and required a 
perceptible amount of force toseparate it. This 
arrangement has been developed by Lodge into 
ap. extremely sensitive wave detector. One 
terminal of an electric circuit, containing a sin- 
gle voltaic cell and a moderately sensitive gal - 
vanometer, consists of an iron wire which rests 
lightly on an iron plate attached to the other 
terminal. The instrument is most sensitive when 
the contact is sufficiently good to allow a very 
small current to pass. If electric waves are pro- 
duced, say by charging and discharging an insu- 
lated sphere at some distance, the insulating 
layer at the coutact of the coherer breaks down, 
and a considerable deflection is shown on the 
galvanometer. With this simple apparatus the 
reflection, refraction, polarization, and other 
optical properties of electric waves can be readi- 
ly demonstrated. Electric oscillations in a 
sphere sixty yards distant have been in ficated, 
and Dr. Lodge estimates that they would be 
detected half a mile away. The sensitiveness of 
the contact can be restored by tapping the plate. 

‘¢On these phenomena Dr. Lodge has founded 


of the contact at intervals of a tenth of a second. 
A model has been constructed by Dr. Lodge to 
illustrate this theory. An electric bell or other 
mechanical vibrator is mounted on the same 
board as a tube of filings, which in this case acts 
as a detecter, and has its sensitiveness restored by 
the vibrations of the bell. This apparatus can 


be arranged so that a feeble electric stimulus . 


produces a feeble, steady effect, and a stronger 
stimulus a stronger effect. 

‘ The coherer is more sensitive to short waves 
than to long. The sparking at the contacts of an 
electric gas lighter will produce a marked effect, 
while heavy sparks from a large influence ma- 
chine wil] not affect the instrument. Like the 
eye, the coherer has a limited range of wave 
lengths. 

“ This field of investigation promises results of 
great theoretical interest at least. Whether 
electric oscillations of these extremely high fre- 
quencies are ever to have any technical applica- 
tion is doubtful. The experiments of Tesla and 
others in this direction have not been promis- 


ing.” 
Mr. McDonald Gets the Wenstrom Factory. 


The Ft. Wayne Electric Corporation have 
leased the factory of the Wenstrom Company at 
Baltimore, and are thus equipped to enter the 
railway field at once. 

Mr. R. T. McDonald has just returned from a 


trip to New Orleans, and reports his matters in 
thavcity in first-class condition. 


ee 


Personal, 


Mr. Chas. D. Shain is Jaid up at his home 
in Brooklyn, having suffered a serious injury 


to his leg through a fall sustained in jumping 
from a street car about ten days ago. He will 
not be about for several weeks. 


Mr. Hugh Harrison, one of the Baltimore 
ieee A magnates, was in New York for a few 
days last week. 


Messrs. James H. Rhotehameland A.C. Gar- 
rison, of the Columbia Lamp Company, were in 


town last week. Mr. Rhotehamel bas returned 
to St. Louis, and Mr. Garrison bas gone to Nar- 
ragansett for a brief rest. 


A Marvelous Discovery. 


Inventions which are prophesied to revolu- 
fionize something or other are more plenti- 
ful than blackberries, especially in America. The 
latest electrical revolutionary discovery is re- 
corded by a San Francisco paper, which gives 
the following very lucid deseription: "In the 
ground generator, they simply insert zincs and 


from the ground, sete aden the generator 
can be run day and night until the zincs are 
worn out.”—lectrical Engineer (London. ) 
We are glad that this item has finally gotten 
abroad and been published. It was received by 
all of the electrical papers this side of the water, 
but none of them thought it worth while publish- 
ing it. 
Trials of Oil and Gas Engines. 
Engineering (London) describes the oil en- 
gine trials at the Cambridge Show of the Royal 
Agricultural Society, and gives a list of the ex- 
hibitors and the results arrived at. Crossley 
Brothers got a £25 prize, andR. Hornby & Sons 
‘a £50 prize, for fixed oil engines of 4 to 8 horse- 
power; while the Grantham firm also obtained s 


prize for the competition in portable oil engines 
of 9 to 16 brake horse-power. The various types 
of engines shown are more or less fally described 


by our contemporary. 


Fan Motor Tests. 


The Interior Conduit and Insulation Company 
have handed us the following document, which 
is the certified copy of the report cf Messrs. D. 
C. Durland and 8. Townsend of tests of Lun- 
dell fan motors. Twelve tests of each motor 
were made, with the results as given. The first 
two are of the Standard Lundell fan motor and 
show exceedingly gratifying results of economy. 
The extremely slow speeds given in the third 
test are explained by the fact that this motor 18 
for a ceiling fan outfit and especially wound for 


slow speed: 


FAN MOTOR TEST. 


No. 560. No. ne ae 
No. Speed. Volts. Amp. No. Speed. Volts. . 
| eae PD 115 a 1.... 1450 114.7 a 
2.. 1670 115 „44 2...1410 145 . 
3.. 17850 144 43 3 1418 114 8 
E 17: 114 44 4 1466 114.5 5 
Koss 1500 115 4T 5.... 1403 117 a 
ee 1650 115 .44 6 1440 115 3 
(pee 1730 «115 44 7... 1455 114 a 
ree 7600 «114.547 8.... 1410 118 5 
9 1710 114.5 46 9.... 1405 114.5 s 
10...... 1760 116 46 10.... 1405 115 
D pee 1760 116 .45 11.... 1895 115 A 
l2 aoe 1710 115.5 44 12.... 1408 115 ae 
Mean.. 1732 114.96 445-6 Mean.1422 114.7 844 

No. 568. Pe 

No. Speed. Volts. Amp. No. Speed. Volts la 
De pecs 112 115.5 98 8.... H2 114. 5 
2... 12 116 99 9.... 124 116 fe 
n re 116 115 1.00 10.... 116 115 ae 
Aoures. 112 113 .98 11.... 122 115 100 
5.. 112 114.5 1.00 12.... 116 115 as 
Goce ie 116 114 7 nn a 
T... 116 115 1.03 Mean.116.26 114.89 1.00 


All motors taken at random from stock. 7 
Test made at the factory of the Interior Condutt and, iy 
sulation Company, 527 West 34th street, New ' 
16, 184. 
Test made by D. C. Durland ane d Townsend. 
Above 1s true copy of report of tes 
(sighed) p CHAS. 3. PEASE, Supt. 
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Chloride Accumulators in New York. 

The New York Edison Illuminating Com- 
pany has recently contracted with the Electric 
Storage Battery Company of Philadelphia fora 
large storage battery installation. 

Tne installation will consist of 150 elements of 
chloride accumulators, Type G, 41 plates, hav- 
ing acapacity of 8,000 ampere hours at 150 volts 
at normal rates, or a total capacity of 1,200 kilo- 
watt honrs. 

The installation will be furnished with the 
most modern and complete appliances for the 
control and operation of the battery, and every- 
thing possible will be done to make it a model 
and at the same time the most modern and com- 
plete battery plant ever installed. 

The battery is to be installed immediately, to 


be ready for the heavy winter load. 
The chloride company has also made a contract, 
we believe, with the Philadelphia Edison Com- 


pany. 
Queen & Company Fail. 


As has been expected for several months, 
Queen & Company, Incorporated, of Philadel- 
phia, have made an assignment for the benefit of 
their creditors. 

The concern had been successful under indi- 
vidual management, but adds another tothe long 


list of industrial enterprises which have speedily 
collapsed when capitalized and the ownership 
widely scattered. 


Canadian Notes. 


Secretary Rankine, of the Cataract Construc- 
tion Company, Niagara Falls, has received offi- 
cial notice from President Langmuir of the 
Queen Victoria Park Commission that the pre- 
liminary plans of the power development on the 
Canada side have been approved by the commis- 
sion and by the Ontario Government. This 
leaves the way open for continuing the work of 
preparation for constructing the power tunnel, 
wheelpits, etc., on the Canadian side. 

The Toronto Railway Company have signed 
an agreement to purchase the Metropolitan 
Street Railway Company’s property and charter. 
The sum specified is $76,000. 

Orillia is to put in an incandescent light sys- 
tem, at acust of $13,000. 


The various representatives of the Standard, 
Chandiere and Ottawa Electric Light Companies 
met recently and formally amalgamated the 
three companies into one, to be known as the 
Ottawa Electric Company. The officers elected 
were: President, Mr. T. Ahearn; vice-president, 
Hon. E. H. Bronson. The capital stock of the 
company is $1,0)0,000, with a paid-up capital of 
$645,000 

The Reliance Electric Manufacturing Com- 


san of Waterford, Ont., has assigned to R. S. 
cott. 


The Toronto Railway Company have recently 
purchased a lot in Parkdale, where they propose 
erecting a large power house, from which the 
Mimico and the Western electric roads will be 
worked. 

Manager Griffiths of the Hamilton Street 
Railway Company is testing a plan to prevent 
electrolysis of water pipes. An extra wire has 
been placed on the rails on Guise street. Mr. 
Griffith thinks he will make a quick return cur- 
rent and overcome the difficulty. 

The Canadian General Electric Company has 
accepted the franchise for lighting London, at 
the rate of 25 cents a night for each light. The 
Present rate is 29} cents, and the new offer means 
a saving of $3,500 a year. 

Hamilton churches are entering protests 
‘galnst the running of Sunday cars. and a 
lumber of congregations have memorialized 


the street railway com 
vice he disconti kied. pany to ark that the ser- 
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What is Going on in the Electrical World. 


Wells, Minn.—This town has voted $20,000 
for an electric light and waterworks plant. 


Lynchburg, Va.—There is a strong sentiment 
here in favor of the city owning and operating 
an electric light plant. 


Marion, Ohio.—An electric railway from this 
city to Mt. Vernon is likely to be built. It will 
probably pass throngh Adelaide and Mt. Gilead. 


Boston, Mass.—The electrical equipment of 
the street railway between Boston and Brookline 
has been completed. It was formerly a horse line. 


_ Marshall, Minn.—E. T. Sykes, of Minneapo- 
lis, has been awarded the contract for putting in 
& system of waterworks and electric lights for 
this village. 


Reading, Mass.—Ata special town meeting 
held in Reading, Mass., on the 7th inst., it was 
voted by a large majority to establish a munici- 
pal lighting plant at a cost of $50,000. 


St. Augustine, Fla.—Bonds incorporating 
the St. Augustine and North Beach Electric Rail- 
way Company are about to be filed, and arrange- 
ments to establish the route are being made. 


Paducah, Ky.—Thecity council has ratified a 
contract with the Consolidated Engineering 
Company of St. Louis for the erection of a 
plant for the lighting of the city by electricity. 


St. Charles, Mo.—An ordinance granting A. 
D. Williams and u. O. McGee a franchise for 
twenty years to establish and operate an incan- 
descent electric light plant has been passed by 
the council. 


New York.—The Edison Electric Illumipa- 
ting Company of New York reports for July: 
Gross earnings, $86,648; an increase of $5.773 
over the same month last year; expenses, $46,- 
920, decrease, $456. 


Niles, Mich.—This city has purchased the 
Niles Electric Company’s light and power plant 
for $37,500. The power is to be utilized, in ad- 
dition to furnishing light, to furnish water for a 
new waterworks system. 


Jackson, Tenn.— The committee appointed to 
solicit subscriptions for the proposed electric 
road in this city have made a favorable report to 
the board of trade, and thereis every probability 
that the road will be built. 


Asbury Park, N. J.—A trolley railroad is to 
be built between Asbury Park and Branchport, 
to connect with the steamboat running daily to 
New York. Senator James A. Bradley and H. C. 
King are mentioned usthe leaders of the scheme. 


Detroit, Mich.—R. A. Brett, the general 
manager at Detroit of the Harrison Interna- 
tional ‘Telephone Company, bas opened an oflice 
in the Opera House block. The company will 
apply to the common council and mayor for a 
franchise. 


Brooklyn, N. Y.—At the annual meeting of 
the stockholders of the Municipal Electric Light 
Company, held on the 7th inst., the following 
trustees were elected: Matthew Dean, Jobn 
Hills, James L. Jensen, Clement Lockitt. Ber- 
nard Gallagher, Henry E. Hutchinson, Ezra D. 
Bushnell. 


Doylestown, Pa.—The Bucks County Rail- 
way Company intend to construct a system of 
trolley roads in Bueks County. The incorpora- 
tors of the company are Wm. J. Fell, of Mar- 
shall; S. Lynch, S. A. Hamilton and Robert C. 
Fulton, of Philadelphia, and Francis Fennimore, 
of Bristol. 


Racine, Wis.—C. H. Holmes, president and 
treasurer of the Belle City Street Railway Com- 
pany, has transferred all of his interest in the 
road to Jackson I. Case and Mr. Case in turn 
transferred all of his interest in the Green Bay 
electric road to Mr. Holmes. The latter will go 
to Green Bay and manage the road. 


Rome, N. Y.—Bids for heating, plumbing 
ana wiring for electric lights and plant for the 
new county almshouse at Rome will be received 
by the Building Committee until 1 o'clock Mon- 
day. August 20, 1894. Bonds with two or more 
sureties to the amount of 50 percent. of their re- 
spective bids must accompany the bids. 


Carbondale, Pa.—-The Carbondale Traction 
Company’s street railway line bas been sold to 
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the Lackawanna Valley Rapid Transit Company. 
The officers of the latter company are: Presi- 
dent, H. B. Jadwin; secretary-treasurer, J. M. 
Nicol; directors, John W. Aitken, H. B. Jadwin, 
J. M. Nicol, E. E. Corey, Uniondale; H. J. 
Brennan, J. D. Stocker, J. M. Williams and 
William Walker. 


Niagara Falls, N. Y.—A meeting of the 
Niagara Falls Power Company has been called 
for August 20 to take action on the proposition 
to increase the capital stock of the company from 
$2,600,000 to $3,000,000. The charter of the 
company limits the capital to $10,000,000, but up 
to the present time only $2,600,000 has been sold. 
The proposition is to Increase the paid-up stock 
to 30,500 shares at a par value of $100. 


Tarrytown, N. Y.—The New York, Elms- 
ford and White Plains Railroad Company has 
applied to the commissioners of highways of 
Greenburgh for permission to construct and op- 
erate a railroad along the Tarrytown road to 
White Plains, the motive power to be electricity 
or any other power other than animal or locomo- 
tive steam power. The signers for the Some 
are Hugh Reilly, Thomas Divery and James N, 
Landers. 

Weymouth, Mass.—A movement ison foot 
to organize a company and run a line of electric 
cars from Shaw’s corner, E. Weymouth, to the 
Braintree station of the N. Y.,.N.H.& H. R.R., 
a distance of about four miles. There are prac- 
tical railroad men with plenty of money behind 
the enterprise and a large amount of stock has 
been taken by leading citizensof Weymouth and 
Braintree. The capital stock will be $40,000, and 
it is estimated that it will cost $10,000 a mile to 
build and equip the road. 


Washington, D. C.—Representative R. A. 
Childs, of Illinois, presented in the House of 
Representatives on the 9th inst. a petition signed 
by ex-Solicitor Gen. Charles M. Aldrich, of Chi- 
cago, against pending bills, designed, he alleges, 
to extend the life of the Bell Telephone patents, 
which, from lawful causes, are about to expire. 
He goes extensively into telephone litigation be- 
fore the Patent Office, and declares that legisla- 
tion anticipating judicial determination of ques- 
tions now pending *‘ will cost the people many 
millions of dollars and perpetually fasten this 
monopoly upon the commercial interests of the 
country.” 

Rochester, N. Y.—Frank W. Hawley, who is 
deeply interested in the subject of electric pro- 
pulsion for canal-boats, and bas been an active 
participant in the experiments hitherto tried on 
the canal here, is quoted by an interviewer as 
saying: ‘‘ The trolley plan is a success, I am sure, 
but just pow we are fitting up another boat with 
a different apparatus. Thisis the storage battery 
system and with it we are equipping a canal boat 
which will be ready for trial about September 
10th. The trial will be made between Albany 
and Troy and will prove which of the two systems 
is the more feasible for practical everyday ser- 
vice on the canal.” 


Parkersburg, W. Va.—George Stout, who 
has been with the Parkersburg Electric Com- 
pany, has recently received a patent on an in- 
vention that promises to partly revolutionize the 
present system of arc burners and materially 
reduce their cost. As every one knows, the 
present arc lights use two sticks of carbon every 
twelve hours. Mr. Stout has invented a burner 
that is inclosed in a globe somethivg like an in- 
candescent burner, and consumes only one stick 
of carbon in two days. As these carbons cost 
three-fourths of a cent each, his discovery, 
whereby one stick will give the light which it 
required four to give heretofore, is a matter of 
great economy. 


Chicago.—The prospectus of the Chicago and 
Suburban Elevated Railway Company, which 
has been issued for the information of property 
owners and others along the route of the pro- 
posed elevated railway, gives a description of the 
structure and running equipment, from which 
we take the following: ‘‘ No windows will be 
darkened, The rails will be heavy, and, resting 
coctinuously on wood instead of at intervals, they 
will be kept smooth and free from resound, and 
the wheels being almost entirely enclosed in 
wood their noise will be deadened, and the elee- 
tric motor being inclosed in wood the railway 
will be nearly noiseless. In the use of electric 
power, of course, there will be no smoke, ashes, 
or gas, Then all is compact as muchas possible. 
Cars can be one foot narrower than ordinary 
horse cars, because standing room need not be 
provided, and the railway itself can be nar1owed 
accordingly. The structure and cars and plat- 
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form will be handsome and nicely painted. It 
will be but asingle track railway, and always 
running one way; asecond track can be added 
at any time, but if so it will be inaccessible except 
bya high bridge over the first track. Loop 
trains will consist of three short cars only, one 
being a motor car, seating thirty persons. Hence 
heavy motors will not be required, and, hence 
too, trains can stop and start and attain speed 
quickly. — Mortgages aggregating $4,500,000 
bave been executed by the Northwestern Eleva- 
ted Railway Company, the North Chicago Elec- 
tric Railway Company and the Chicago Electric 
Transit Company, to the Illinois Trust and Sav- 
ings Bank. 


- —— —— —- — 


Telescopic iron Armored Insulating Conduit for Under- 
ground Work. 


The telescopic insulating conduit with an tron armor, 
which we herewith illustrate, is the latest addition to the 
underground conduit system of the Interior Conduit and 
Insulation Company. The telescopic arrangement, where- 
by lengths of plain insulating conduit are slipped into 
lengths of the iron armored insulating conduit go that the 
sections break in the centers of the lengths, gives a double 
insulation, and at the same time an iron armor for protec- 
tion. The lengths are coupled together by straight 
threading the ends, and abutting them in the center of the 
coupling, thus producing an underground conduit that is 
thoroughly waterproof, lasting and possessing the highest 
insulating qualities, so high, in fact, that bare wires can 
be drawn in with the certalnty of perfect results. This 
system is complete in details, including junction boxes, 
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Gloucester ; W. B. Ferguson, of Malden, A. D. Bosson and 
J. H. Cunningham, of Chelsea, Mass. 


The Savoy Advertising-Vending Machine Company of 
New Jersey, Jersey City, N. J.—to make. use and deal in 
all kinds of mechanical and electrical machines, instru- 
ments, etc. Capital stock, $200,000. Promotes: Jno. d. 
McDavatt, Pompton, N. J.; Geo. F. Rundle, Sparkill, N. Y.; 
Jerome Bradley, New York City, N. Y. 


The Niagara Gas Saving Company (incorporated in W. 
Va.), Niagara Falls, N. Y.—to manutacture and sell gas 
and electricity to be used for fuel, heat, etc., under certain 
patents, etc. Capital stock, £16,000. Promoteis: Wm. 
€C. Edwards, Wm. H. Orchard, Judson D. Lapp. all of 
Niagara Falls, N. Y. 


The Citizens’ Light and Ice Company, Woodbury, N. J.— 
to manufacture, sell and supply electricity for lighting 
and power purposes, and to manufacture, buy and sell 
ice. Promoters: Hobart S. Clymer, Daniel J. Packer, 
Clarence C. Abbott, Woodbury, N. J.; Edward B. Willaims, 
Philadelphia, Pa.: Franklin D. Springer, Bridgeport, N. J. 


The New York Standard Construction Company of New 
York City -to construct and equip railroads, electric light 
plants, subways, waterworks, and to do various kinds of 
construction work. Capital stock, *50,000. Directors: 
Eugene Berry, of Rutherford, N. J.; Richard Krouse, San- 
tiago Ping and Mark Sugarman, of Brooklyn, and William 
T. Zandt, of New York City. 

The Hellersted Carriage Company, Fulton, I1., has cer- 
tiled to an amendment of charter so as to do electric ght 
business; also an increase ot capital stock from $380,000 to 
$50,000. 

The New York Standard Construction Company, New 
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etc., and is now in actual use in the underground construc- 
tion of the Johnson-Lundell Electric Rallway at East 69th 
street and First avenue, New York. 


The Mather Electric Company. 


The Mather Electric Company of Manchester, Conn., 
have met with much success in the introduction of their 
hew multipolar generator for electric lighting, and es- 
pecially for electric railway work. The coinpany has con- 
tracts for the installation of a number of these generators, 
some of which are of very large capacity, for rallway 
werk, both in the East and West. 

The Mather Electric Company will shortly enter, with 
more activity than ever, into therailway field with these 
new generators, for belted or direct connected work, 
which have already proved so satisfactory. The company 
report signs of marxed improvement in the electrical 
business, they now having on hand more work than at 
any other time for the last eighteen months. ‘ihe recent 
sales of their standard belted, and also of theirnew direct 
connected apparatus, for lignting work, have been very 
large, necessitating a large addition to thelr working 
force in their works at Manchester. Mr. J. Holt Gates, 
1140 Monaanock Building, Chicago, has met with flatter- 
ing success in the West with the Mather apparatus, 


INCORPORATIONS. 
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The North American Telegraph and Telephone Com- 
pany of Oswego, N.Y.—to construct and operate telegraph 
and telephone lines from Brockport, Canada, to Alexan- 
dria Bay and to Oswego in New York State, and interme- 
diate points about the Thousand Islands. Capital stock, 
$25,000. Directors: W. A. Poucher, C. H. Bond, O. Me- 
Nally and J. B. McMurrich, of Oswego; M. H. Folger, B. W 
Folger and R. C. Carter, of Kingston, Ontario. 


The Trojan Telegraph Company of Troy, to connect 
Troy by telegraph with Brooklyn, New Orleans, Memphis, 
Nashville, Louisville, Covington, Lexington, St. Louis, 
Roby, Ind.; Saratoga and Gravesend. Capital stock, 
$5,000. Directors: J. F. Cleary, J. W. Dwyer, M. J. Duffy, 
J. J. Cleary, F.H. May, E. H. Grennan and John W. Kenny, 
of Troy. 

The Rockport Electric Power, Light and Heat Company, 
Kittery, Me.—to furnish light and heat by electricity in 
Rockport, Essex County, Mass. Capital stock, $50,000. 
president, Koger H. Tarr, of Rockport, Mass.; treasurer, 
Joseph B. Stevens, of Lynn, Mass. 

The Gloucester and Rockport Street Railway Company 
—to construct a street. railwav from Gloucester, Mass.. to 
Brier Neck. Capital stock, $40,000. Directors: D. S. Pres- 
ton, A R. Hallowell, F. W. Homansand D. A. White, of 
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York City, N. Y.—to manufacture, sell and lease all kinds 
of electrical machinery and equipment. Capital stock, 
$50,000. Promoters: Eugene Berry, Richard Kraus, Wim. 
F. Z. Desant. 


The Lackawanna Valley Traction Company, Scranton, 
Pa.—toconstruct and operate motors and cables or other 
machinery for supplying motive power to passenger rail- 
ways. Capital stock, $400,.0u0. Promoters: Louis A. Watres, 
Lemuel Anerman, Plumer S. Page, all of Scranton, Pa. 


The Sancusky Valley Electric Railroad Company, Upper 
Sandusky, Ohio—to build and Operate an electric railroad 
from Marion to Port Clicton, Ohio. Capital stock, $10.000. 
Promoters: Jno. O. Wirick, R. R. Dumm, F. E. Dumm, 
G. H. Roppold, Thos. Carroli. 


The Pottsville Traction Company, Pottsville, Pa.—to 
construct, maintain and operate a street railway. Capital 
stock, $200,0e0. Promoters: J. L. Kaufman, New Cumber- 
land, Pa.; L. S. Sadler, W. E. Sadler, Jr., Carlisle, Pa. 


The Solano Electric Light Company, Benicia, Cal.—to do 
a general gas or electricity ighting and power business. 
Capital stock, $10,000. Promoters : Thos. McKay, Menneth 
Chisholin, Murdock McArthur, Pleates Fry, Benicia, Cal.; 
Geo. Frame, Elmira, Cal. 


The Robertson Insulated Conduit. Electric Company, at 
Chicago. Capital stock, $1,000,000. Incorporators: J. 
Luttrell Murphy, Smith H. Bracey Hamilton B. McMillan, 
Bernis W. Sherman, Willlam ©. Osgood and Charles 
A. Dy. 


The Electric Advertising Company, San Francisco, Cal. 
—to advertise by means of electrical and otber devi- 
ces. Capital stock, $100,000. Promoters: Fred'k Brandt, 
F. L. Watbel, Oscar Walbel, G. A. Paul, G. L. Schneider, 
Chas. E. Fisher, A. R. Paul, San Francisco, Cal. 


The Eureka Electric Company, San Francisco, Cal.—to 
Manufacture electrical apparatus and sell the same. 
Capital stock, $100,000. Promoters: Harper A. Smith, 
J. H. Lawrence, M. 8. Lawrence, Alameda, Cal.: Arthur 
Hough, Edward A. S. Hough, Oakland, Cal. 


The Housatonic Electric Light Company, which was 
chartered by the Connecticut General Assembly of 1893, 
has been organized and 20 per cent. of its capital paid in. 
Milo B. Richardson of Salisbury, conn., has been elected 
president of the company. 


The Monmouth Electric Traction Company. Red Bank, 
N. J.—to build and equip a street railroad from Rea Bank 
to Long Branch. Capital stock, 8300,000. Incorporators : 
William W. Conover, Daniel H. Applegate, Charles B. 
Parsons,J. Enright, Jr., William T. Parker, Robert Avery, 
J. W. Robinson, George W. Palmer and Thomas R. Wool- 
ley. 

The United Telegraph, Telephone and Electric Com- 
pany, Chicago. Capital stock, $1,000,000. Incorporators ; 
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Donald McDonald, John G. Earle and Edward P. McCon- 
nell. 


The Central Bell Telephone Company of Venezuela, in- 
corporated at Chicago—to build, operate and matntatn 
telephone and electric light plants in Venezuela, South 
America. Capital stock, $400,000. Incorporators: Jacub 
K. Myers, Frank A. Amerman and Timothy J. Fell 


ELECTRICAL PATENT RECORD). 


LETTERS PATENT I88UED aUGUs, 7,1894 


ELECTRIC RAILROADS AND APPLIANCES. 


24,014. ‘Prolley-Wire Support. Levi Yakel, A 

Pa. Filed April 15, 1593. Renewed Dec. 27, ag uen 

524,017. Trolley for Electrle Cars. George C. Bourde- 
reaux, Peoria, U1. Filed March 12, 1894, 

524,117. Motor-Suspension tor Kaliway-Work. Edwin W 
Rice, Jra Lynn, Mass., assigner to the ‘Thumson. 
Houston Electric Company of Connecticut. Filed 
Aly. 15, 1889. 

524,025. Conduit Blectrie Rallway. Rudolph M. Hunter 
Philadelphia, Pa, assivnor to the Thomson-Houston 
Electric Company of Connecticut. Originar applica- 
tion tled Nov. 30, 1886. Divided and this application 
filed Sept. 12, 1891. 

524,282. Electric-Rathway PolesRatchet. Thomas J. Me- 
Tighe, New York, N. Y., assignor, by mesne assign- 
ments, to Frederick K. Fitch, same place. Filed Jan. 
23, 1893. Renewed Jan. 22, 1894. 

524,283. ‘Trolley-Wire Clrcult-Breaker. Thomas J. Me- 
Tighe and Sumner W. Childs, New York, N. Y., assigne 

= ors, by mesne assignments, to Frederick K. Fitch, 
me place. Filed Jan. 24, 1893. Renewed Jan. 22, 


ELECTRIC LIGHTS AND APPLIANCES. 


524,003. Electric-Are Lainp. George G. Stout, Parkers- 
burg, W. Va. Filed June 19, 1894. 

524,075. Reflector for Electric or Other Lamps. Ernest 
THmann, New York, N. Y., assignor of one-half to 
Charles K. Lexow, same place. Filed Dec. 1, 1893. 

524,199. Rosette tor Electric-Light Wires. Charles N. 
Hammond, Boston, Mass. Filed Dec. 7, 1893. 

524,116. Electric-Are Lamp. Willam S. Pendleton, New 
York, assignor to Edmund D. Davidson, Huntiugton, 
N. Y. Filed March 6, 18. 

MOTORS, DYNAMOS, BTC. 

523.905. Electrical Motor. Henry B. Porter, New York, 
N.Y, Filed Dee. 5, 1893. 

523,098. Dynamo-Electric Machine. 
Lynn, Mass. Filed Mareh6, 1894. 

524,011. Electric Motor. Frederte C. Whitmore, Lynn, 
assignor to the General Electric Company, Boston, 
Mass. Filed May 5, 1893. 

524,020. Dynamo Electric Machine. 
Yonkers, N. Y. Filed Oct. 7, 1891. 


Gustaf Rennerfelt, 


Rudolf Eickemeyer, 


524,119. Dynamo-Flectric Machine. Willlam B. Sayers, 
Glasgow, Scotland. Filed Jan. 6, 1894. 
524,136. Regulator for Dynamo-Electriy Machines. Thos 


A. Edison, Menlo Park, N. J.. assiznor to the Edison 
Electric Ligut Company, New York, N. Y. Filed Nov. 
11, 1581. 

524,185. Electric Transformer. James J. Wood, Fort 
Wayne, Ind. Filed March 19, 184. 


TELEPHONE AND TELEGRAPH APPARATUS. 


624,009. Telephone Annunelator and Call-Bell. Frederick 
G. Warrell, Philadelphia, Pa. Filed June 25, 1591. 
524,118. Printiog-Telegrapb Instrument. James H. Rogers, 

Bladensburg, Md. Filed Dec. 12, 1893. 

524,172. Variable Resistance Medium for Telephones. 
Willlain W. Jacques, Newton, assignor to the Ameri- 
can Bell Telephone Company, Bostou, Mass. Filed 
May 14, 1894. 

524,173. Varlable-Resistance Medium for Telephones. 
Willlam W. Jacques, Newton, assignor to the Amert- 
can Bell Telephone Company, Boston, Mass. Filed 
May 14, 1894. 

BATTERIES. 

524,229. Primary Battery. Willam Waiker, Jr., Birming- 
bam, Frank hk. Wilkins, Handsworth, and Jabez Loves, 
Smethwick, England. Flled Feb. 27, 18. 

524.201, Primary Voltate Battery. William Walker, JT., 
Birmingham, and Frank R. Wilkins, Handsworth, as- 
sivnors of one-third toJdabez Loues, Smethwick, Eng- 
land. Filed June 4, 1894, 


SIGNALS AND SIGNALING APPARATUS. 


524,038. Railway Signaling Device. William Daves, Jer- 
sey City, N. J., assignor of two.thirds to Samuel s$. 
Bogart, Schraalenburg, N. dJ., and Benjamin Price, 
Baltimore, Md. Filed Aug. 3, 1892. 

524,202. Electric Signal for Steambuats. Robert H. Grus- 
chow, Chicago, Ill. Filed Jan. 30, 1894. 

524,239. Submarine Signaling. Lucien 1. Blake, Lawrence, 
Kan. Filed Dec. 22, 1893. 


MISCELLANEOUS. 


523,987. Electric-Welding Machine. Hermann Lemp, 
Lynn, Mass., assignor to the ‘Thomson Electric Weld- 
Ing Company, of Maine. Filed Jan. 19, 1891. 

523,986. Process of Electric Metal-Working. Hermann 
Lemp, Lynn, and Walter S. Moody, Chelsea, MASS., aS- 
sinors to the ‘Thomson Electric Welding Company, of 
Maine. Filed Oct. 20, 1590. 

52444. Electric Pump. Frank W. Merritt and Arthur R. 
koe, Duluth, Minn., assisnors to the Electric Motor 
Company, same place, Filed Nov. 6, 1893. I 

524062. Electric Heater. Jesse F. Kester, La Grange. à 
assignor tothe F. P. Little Electrical Construction 5 
Supply Company, Buffalo, N. Y. Filed April SEA 

524,066. Waterproof Insulated Electric Conductor. #7 
can Macfarlane, Philadelphia. Pa. Filed May 1%, À 4 

524,098. Annunctaror. Phillip Weber, Nurenberg, Ger- 
many. Filed Jan. 16, 1894. ; 

521,100. Supporting-Insulator for Electric Wires. Od 
S. Beerda ey. Naugatuck, Conn. Filed June A. ` aan 

624,120. Electric Haud Appltance for Massage. aan hi 
J. Speare, Thayer, Mo., assixnor of one-half to H. g. #> 
Davis, same place. Filed April 16, 18. Liquors. 

624,121. Apparatus for Purifying Water or A ng o ; 
Robert ©. Turner, Steubenville, Ohio. ied D. 9, 
1894, 

524,156. Thermo-Electric Volatilizing Obtunder. Otto B. 


g l bt s. Minn. Filed Aprilé, 1895. 
Bachman, Minneapolts, Hiectrotherapeutlc Appa- 


524,165. Clreult-Breaker for Jan. 
ratus. Louis W. Downes, Providence, R. I. Filed Ja 
21, 1493. ANS, 

524,250. Electric Sash-Balance. William C. Hodgki 


Washington, D. ©. Filed Oct. 26, 1898. 
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EDITORIAL NOTES. 


The Development In this issue Mr. Stephen 
of the Vail brings to a close his 
Electric Telegraph. series of articles on the 
development of tbe electric telegraph which 
have proved so interesting and have attracted 
such wide attention. Mr. Vail has shown him- 
self to be an accomplished raconteur, and 
thearticles would have attracted attention from 
their literary merit alone, but they have an in- 
trinsic worth beyond this. He has told, we be- 
lieve, for the first time the true and unvarnished 
history of the telegraph, and as a historian has 
impressed his readers witha desire to be just 
and fair to all concerned. From his relation 
to Alfred Vail, whom he believes has not re- 
ceived justice at the hands of the public, it was 
to be expected that he would at times speak 
with warmth, and he has not disappointed ex- 
pectations, but he has in all or nearly all such 
cases presented documentary evidence to justify 
his statements, and has thereby maintained his 
reputation for fairness, a violation of which at 
times, under the circumstances, would have been 
easily condoned. Not satisfied with having pre- 
sented as he believed, an unbiassed statement of 
facts, he makes the following most graceful 
proposal : 

"Those who may have read citations I have 
made will have no difficulty in noting but one 
object, viz., to show just exactly what part in the 
invention of the telegraph euch and every one 
connected with it should be credited for, noth- 
ing more and notbing Jess, and absolutely free 
from any wish or intention to deprive any of his 
just dues or tu add one iota to the actual credit 
belonging to each one. If I have done actual 
injustice to any one, I shall be only too glad_to 
make the amende honorable upon being shown 
my indiscretion.” 

In order to assist in carrying out his wishes 
we cordially invite any who disagree with him 
as to facts to make use of these columns, 
their communications will be as- 
sured of the same publicity that was given 
We believe Mr. Vail 
has intenced to be entirely fair; it was cer- 
tainly our intention to be so, and for this reason 


where 


the original statements. 


we invite the opinions of others who disagree 
with the statements we have published. 

In reading this last chapter of Mr. Vail’s his- 
torical sketch we are especially struck with two 
things. The first is that the Hudson River 
should have proved au obstacle to those who had 
already accomplished so much. It seems that 
the message was ‘received at Fort Lee by wire 
and then carried across the river by boat to the 
residence of Audubon The question arises, 
why was not the message transmitted across the 
river by means of visual signals? The second 
point that strikes us is how little deviation in | 
charges for service has been made since the first 
announcement, which reads as follows: 


" The following are the rates established for 
ten wordsand under: For the transmission and 
writing ouf of every communication not exceed- 
ing ten words, exclusive of the signature and ad- 
dress and the directions of the writer as to the 
disposition of the communication, from New 
York to Philadelphia, twenty-five cents, For 
every addition, not exceeding ten words, the 
same rate of charge as in the first ten. 

‘* Amos KENDALL, President.” 


This announcement reads almost as it would 
were it signed by T. T. Eckert. 


core: . 
The The meeting of the Edison 
Golden Rule Licensees in Boston last 
in week wasan interesting one, 


Business. and will be, memorable in 
the annals of the Edison Association and of the 
electrical business. The papers were perhaps 
not epoch making, no new discovery in the 
science was here revealed for the first time. But 
the most startling fact of the decade, if not of the 
century, was made known on the last day of the 
meeting, to wit: that Mr. Coffin and the General 
Electric Company have always followed the 
Golden Rule in their treatment of the Licensees. 
We say the ‘‘ fact” was made known. It must 
be a fact, because Mr, Coffin said so himself, 
said it boldly in open meeting, and Mr. Coffin 
being of Quaker training we are justified in as- 
suming that the spirit moved him to say so. 
Therefore we consider the statement of start- 
ling importance. We have always supposed, and 
we have the highest authority for our opinion, 


that religion is not out of place anywhere; that 
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even the tone of cold business is elevated by the 
application of the teachings of religion. Few 
can be found to dispute this. 

Now the whole world will be compelled to 
change its opinion. If the General Company’s 
treatment of the Licensees has been in accord- 
ance with the Golden Rule, we must also suppose 
its treatment of its other customers and of its 
competitors has been governed by the same con- 
siderations; indeed, we know it, because noman 
can apply the teachings of the Golden Rule to 
the acts of his left hand and of some other rule 
to the acts of bis right hand. A man capable of 
attempting to do this must be entirely ignorant 
of the Golden Rule itself. 

Therefore it is simply necessary to point to 
the infamous character of this company’s deal- 
ings, its violations of contract obligations, its at- 
tempt to drive all competitors out of business, 
its robbery of the investing public, its lying 
statements, its trampling upon all the principles 
of honest business which business men bave ever 
held sacred, to show that the Uolden Rule can- 
not be applied to business transactions by hon- 
orable men. If the General Electric Company’s 
conduct bas been in accordance with the Golden 
Rule, it would be far better to substitute the rule 
of the Devil, who we all know “takes care of his 


own.” 
Mr. Pecksnift also applied the teachings of the 


Golden Rule to his treatment of Tom Pinch—so 


he said. 
AD OUN 
The The results of the businese dis- 
Outlook.  cussicn at the Boston meeting 


of Edison Licensees cannot be foretold with 
certainty just yet. The feeling of the Associa- 
tion was not difficult to ascertain, the members 
apparently agreeing that secrecy is no longer a 
virtue in their affairs. The opinion is almost 
"universal among them tbat there is nothing left 
worth tying to in the parent company unless 
the latter secures a favorable verdict in the lamp 
litigation which will be decided forever within 
the next few mnths. 

In case it is finally held that the Edison lamp 
patent is ended this fall, we look for a speedy 
dissolution of all Licensee relations, save perhaps 
on the part of New York. 

Since it has become known that the General 
Company is no longer protecting its Licensees in 
the matter of price. the resentment of the latter 
has increased, until some of the members can 
scarcely express themselves on the subject in 
temperate language. 

The authorization of an examination of the 
books of the G. E. Company by the Executive 
Committee of the Association was a wise move, 
Instead of confining their attentions to the 
record of actual sales, which have been few, the 
committee will do well to secure copies of the 
many bids made up during the last eight months. 
They should also find out the reasons why several 
lamp factories were able to continue unmolested 
for montbs with the consent of the G. E. Com. 
pany, and to the injury of the Licensees. 

When this examindtion bas been thoroughly 
done (and who is better qualified to direct it 
than John I. Beggs), and when the lamp patent 


is known to be ended, we expect to see the mar- 
ket of the Edison Licensee stations open to the 
world. Thus they can get better apparatus, 
better treatment, and. better results. 

AO via? 


N. A. A. S. Brooklyn during the past week 
has been in her glory entertaining the members 
of the National Association for the Advancement 
of Science. Brooklyn is very proud of her guests 
and is doing everything in her power to make 
their stay a pleasant one. We had hoped that 
we would be able to publish in this issue one or 
more papers of impurtance onelectrical subjects, 
but as a matter of fact there is not an electrical 
paper on the programme. We have become so 
accustomed to feel that an article on electricity is 
necersarily a part of every scientific programme 
that we feel considerably disappointed not to 
find one included at this meeting, but the 
‘* professors ” are showing us how they can con- 
duct a successful series of meetings without 
mentioning electricity at all. It is to be hoped 
that before they depart for their homes they 
will relent azd give us something really good. 


Clothing-Man Hudson Talks Shop, 


(From an interview in the Detroit Tribuneon the light 
ing situation.) 


t The Public Lighting Commissioi,” Mr. Hudscn sald, 
‘* will not re-adverti:e for contracts as long as ] am a 
member of the Commission. I will resign the minute it is 
done. ‘the Comm ssioners are all agreed on their 8s’ and. 
We are business men, and have the best Kind of electrical 
experience on our Board tn the persons of Commissioners 
Jackson and Lothrop, who are experts, and City Elec- 
triclan Dow, who is as competent an electiiclan as there 
isin the country. Weare not there to act ascash boys, 
but to use our judgment, which we have done.” 


The Ideal Newspaper.* 


In the Forum, Mr. William Morton Puiue, 
associate edicor of the Dial, sets forth us follows 
the duties he believes to be incumbent npon 
every newspaper conducted upon a high ethical 
plane : 

“1. Asa collector of news, pure and simple, 
its work should be done in the scientific spirit, 
placing accuracy of statement above all other 
considerations. 

* 2. In its selection and arrangement of the 
news thus collected it should have regard to real 
rather than sensational values; it should pre- 
sent its facts in their proper perspective (which 
is still, of course, avery different perspective 
from that required by permanent history); and 
it should carefully exclade, or at least minimize 
to the utmost, those facts which it caunot possi - 
bly benefit the public to know, or of which the 
knowledge is likely to vulgarize popular taste and 
lower popular standards cf morality. 

“8 Inits comment upon the happenings of 
the day or the week it is bound to be honest, to 
stand for well-defined principles, to express the 
sincere convictions of its intellectual head and 
of those associated with him in the work, 

‘* In its accomplishment of the third of these 
fundamental aims,” says Mr. Paine, *' the news- 
paper for which we are looking will have an 
editorial nage that will compel attention, that 
will really give its readers the guidance they 
have a right to expect. By means of this page 
the paper will fulfil the high functionof n» leader 
of public opinion, a function practically abdi- 
cated by the majority of our existing newspa- 
pers. The editorial page is really the most im- 
portant part of a paper, and upon it should be 
focussed the best intellectual forces at the 
editor’s command, One of the most noteworthy 
signs of the process of newspaper degradation 
that recent years have witnessed has been the 
steady deterioration of theeditorial page. Only 
a few of the large newspapers have kept up the 
time-honored practice of serious leader writing ; 
with the rest, editorials have dwindled into 
paragraphs, sounding the drone of the party 
politician or the flippant strain of the would be 
humorist.” 


[How closely does ELECTRICITY correspond to 
Mr. Paine’s idea of the ideal paper, and how far 
do our contemporaries fall short of it !—Ep. ] 


* Extract from The Review of Reviews. 


ASSOCIATION. 


(Special from our London Correspondent.) 

The annual meeting of the British Association, 
which is this year being held at Oxford, was 
opened on Wednesday, August 8, under the 
presidency of the Marquis of Salisbury. The 
attendance was better than at last year’s silting, 
which was badly attended for various reasons, 
one of these being the absence of many prom- 
inent men from Europe on a visit to the Chicago 
Exhibition. There is not a great abundance of 
electrical papers this year, but must of those 
which bave been communicated are of a very in- 
teresting character. l 

Lord Salisbury’s presidential address dealt 
generally with scientific matters, one of his items 
being the ‘‘ Inscrutability «f the Ether.” The 
following are hit remaiks on this subject: 

‘One of the most brilliant of the services 
which Prof. Maxwell has rendered to rcience has 
been the discovery that the figure which ex- 
pressed the velocity of light also expressed the 
multiplier required to change the measure of 
static or passive electricity into that of dynamic 
or active electricity. The interpretation reason- 
ably uffixed to this discovery is that, as light and 
the electric impulse move approximately at the 
same rate through space, it is probable that the 
undulations which cunvey them are undulations 
of the same medium. And as induced electricity 
penetrates through everything, or nearly every- 
thing, it follows that the eth r through which 
its undulations are propagated must pervade all 


space, whether en pty or full, whether occupied - 


eby opaque matter or trausparent matter, or by 
no matter atal). The attractive experimentsby 
which the late Prof. Herz illustrated the electric 
vibrations o! the ether will only be alluded to 
by me in order that I may express the regret 
deeply and generally felt that death should have 
terminated prematurely the scientific carcer 
which had begun with such brilliant promise 
and such [ruitiul achievements. But the mys- 
tery of the ether, though it has been made more 
fascinating by these discoveries, remains 
even more inscrutable than. before. Of this all- 
pervading entity we know absolutely nothing ex- 
cept this one fact, that it can be made to undu- 
late. Whether, outside the influence of matter 
on the motion of its waves, ether bas any effect 
ou matter or matter upon it is absolutely un- 
known. And even its scjitary fanetion of un- 
dulating ether performs in su abnormal fashion 
which bas caused infinite perplexity. All fluids 
that we know transmit any blow they have re- 
ceived by waves which undulate backwards and 
forwards in the path of their own advance. The 
ether undulates athwart the path of the wave’s 
advance, The genius of Lord Kelvin has recent- 
ly discovered what he tems 4 labile state of 
equilibrium, in which a fluid tbat is infinite in 
its extent may exist, and may undulate in this 
eccentric fashion without outraging the Jaws of 
mathematics. I am no mathematician, and I 
cannot judge whether this reconciliation of the 
action of the ether with mechanical Jaw is to be 
looked upon as a permanent solution of the 


question, or is ouly what diplomatists calla mo- — 


es our knowledge 


dus vivendi. In any case it leav 
dition. It 


of the ether in a very rudimentary con 


has no known qualities «xcept one, and a 
quality isin the highest degree anomalous an 
tion which 


inscrutable. The extended concep : 
enables us to recognize etheria] waves in ibe vi- 
brations of electricity bas added infinite attrac- 
tion to the study of tbose waves, but it carries 
its own difficulties with it. It is pot easy to a 
in the theory of electrical ether wares with the 
phenomena of positive and negativ 


e electricity: 
. : (0) 
and as to the true significance and cause 
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those counteracting and complementary forces, 
to which we give the provisional names of nega- 
tive and positive, we know about as much as 
Franklin knew a century and a half ago.” 

In Section A, on 9th inst., Prof. A. W. Rucker, 
M. A., F. R. S., read bis opening addiess on 
‘Mathematics and Physics,” and on the same 
day, in Section G, Prof. H. B. Dixon, M. A., 
F. R. S., read a presidential address on chemis- 
try. Section C was presided over by L. Fletcher, 
M. A.,F. R.S. F. G. S., and in the course of 
his address made the following remarks on elec- 
trical matters : 

Piezo-Electricity.—The most remarkable ad- 
dition to onr knowledge of the relation of miu- 
erals and electricity bas been the recent discov- 
ery of the electrification produced by strain 
(piezo-electricity). It has been shown by J. 
and P. Curie thatif a quartz-plate,with faces cut 
parallel to the axis and silvered to make them 
conductive, be strained in a certain direction, the 
two faces either become oppositely electrified or 
show no sign of electrification at all, according 
as the faces of the plate are cut to be perpendicu- 
lar tothe prism-faces, or to pass through the 
prism edges. Lord Kelvin says that this result 
is explicable by electric-eolotropy of the mole- 
cule and by nothing else, a character which he 
had suggested for the molecule thirty-four years 
ago; experiments confirmatory of this hypothe- 
sis of the permanent electrification of the mole- 
cule were made some time ago by Riecke. 

Pyro-Electricity.—The development of op- 
posite electricities at different parts of a crystal 
during changing temperature (pyro ele ctricity ) 
has long been known in the case of tourmaline. 
We owe to Hankel a long series uf investigations 
of this kind relative to boracite, topaz and vari- 
ous other minerals, but it seems to be now estab- 
lished that most of the electrifications observed 
by means of his method arereally piezo electric, 
and are due to strains caused by inequality of 
temperature in different parts of the cooling 
crystal. A model has been lately made by Lord 
Kelvin which gives a perfect mechanical repre- 
sentation of the elasticity, the piezo-eleciricity, 
and also the pyro-electricity of a crystal. 

Electrical Methods.—A delightfully simple 
method of investigating the difference of electri- 
cal condition of tue parts of a cooling crystal 
and of making the distribution of electricity 
visible to the eye has been invented by Kundt. 
Mixed particles of (red) mininm and (yellow) 
sulphur are oppositely electrified by their passage 
through the meshes of a small sieve; fallipg on 
‘the cooling crystal. each particle adheres tu the 
oppositely electrified region, and the electrical 
condition of the latter is thus immediately indi- 
cated by the color of the adherent powder. Mr. 
Miers remarks that this method is practically 
useful as a means of discrimination even when 
the crystals are extremely minute. 


Legal Notes. 


An execution has been issued against the Scott 


Electrical Manufacturing Company, at 126 Lib- 
erty street, New York, manufacturers of the 
` Huntington electric searchlight, for $14,311, in 
favor of Frederick E. Guy on seven demand 

: Dotes of the company, made between Oct. 30, 
1890, and June 26, 1894, to the order of Mrs. 
Eleanor C. Huntington, who was the treasurer 
and financial backer of the compan y. 

. Two suits have been brought in the U. 8. Cir- 
cuit Court at Minneapolis by the General Elec- 
tric Company of Schenectady, N. Y., and the 
Thomson-Honston Electric Company of Con- 
necticut against the International Electric Com- 
pany of Minneapolis, asking that the latter 

. Company be restrained from using a device the 
patent for which is alleged to have been first 
granted to Edison and then to Elihu Thomson. 
In addition to the injunction the Schenectady 
Company asks for accrued profits. 


ELECTRICITY. 


THE EDISON LICENSEES. 


Annual Convention at Boston. 

The Association of Edison Illuminating Com- 
pauies met in annual convention at the Hotel 
Vendume, Boston, on Tuesday and Wednesday 
of last week. vn IE 

The programme, as published in ELECTRICITY 
two weeks ago, comprised several interesting 
papers, none of which, it is uuderstood. will be 
printed except in the official transactions of the 
body. 

Five new members were added, and also three 
who had dropped their membcship, showing 
thit int-rest in the Licensee question bas in- 
creased. 

Tke most valuable papers were those of Mr. 
Barstow on the ‘‘ Low Tension Are Lighting 
System,” in which he referred in very compli- 
mentary terms to the new twin lamps of the 
Electric Construction and Supply Co.; Mr. Van 
Vieck, on the Switchboard of the New York 
Edison Station, equipped with the Weston ‘‘edge- 
wise” instruments, designed by Mr. Van Vleck; 
and Messrs. Broker and Lieb on Storage Bat- 
teries for Central Station Work. 

Outside of the regular papers there was a 
spirited discussion on the relations existing, or 
supposed to exist, between the Licensees and the 
parent company. Mr. Joho I. Beggs introduced 
the matter on ‘Tuesday, and it was at once per- 
ceived that he was in fighting humor. After a 


few remarks from Mc. Beggs the matter was 


laid over till Wednesusy. Menntime Mr. Coffin 
was advised, and on Wednesday he was on hand 
to lear a severe arraignment of the policy of the 
parent company, its violation of contract obli- 
gations, the failure to protect the Licensees in 


_their territory, and the sale of apparatus tu out- 


siders at lower prices than to the Licensees. Mr. 
Beggs was almost violent in bis manner, and his 
coutentions were unanswerable, 

Judge Armstrong, of Camden, also joined in 


the attack, having recently come into control of ` 


the Licensee station at Atlantic City, in whose 
territory T.-H. incandescent apparatus has been 
sold by tke General Electric Company. Judge 
Armstrong. was more moderate in tone, but his 
arviunent was Done the less effective. 

Mr. Coffin was evidently shocked and pained, 
In bis brief reply he said littleof interest, except 
tu ussert that the General Electric Company had 
always followed the Golden Rule in its trest- 
ment of the Licensees and would continue to do 
so. His address lasted about fifteen minutes.” 

Following this the Executive Committee was 
given authority by the Association to take any 
mexsures deemed necessarv to protect the rights 
of the Licensees, and to examine the books of the 
General Company and see for themselves what 
had been done. 

The following officers were elected : 


President —Charles L. Edgar, vice-president 
and general manager of the Edison Electric Illu- 
minsting Company of Boston. 

Vice-president—A. L. Smith, Appleton. Wis. 

Secretary—W. S. Barstow, Brooklyn. N. Y. 

‘Treasurer—J. W. Lieb, New York City. 

Executive Committee—John I. Beggs, chair- 
man; C. B. Gilbert, Detroit, Mich.; E. R. Weeks, 
Kansas City, Mo.; W. D. Marks, Philadelphia, 
Pa. ; E. R. Stetson, New Bedford, Mass.; C. L. 
Edgar, Boston, ex-officio. 

The next convention will be held at Detroit of 


August 14, 1895. ; 
The following gentlemen were present : 
© W. M. Anthony, Chicago Edison Co., Chicago, IN. 
E. A. Armstrong, Ca'nden Electric Light Co., Atlantic 
City, N. J. 
W.S. Barstow, Edison Electric I1Hum. C9., Brooklyn N.Y. 
M. A. Beal, Forest City Electric Light and Power Co., 
Rockford, HI. 
George Cato, Detroit Nluminativg Co., Detroit, Mich. 
w. S. Clark, General Electric Co.. Schenectady, N. Y. 
J.A. Colby, Des Moines Edison Light Co., Des Moines, Ia. 


C. L. Edgar, Edison Electric Ium. Co. of Boston, Mass. 
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H.T. Edgar, Edison Electric Illum. Co. of Atlanta, Ga. 
W. L. R. Emmet, General Electric Co., Schenectady, N.Y. 
Louis A. Fergu- on, Chicago Edison Co., Chicago, II. 

A. W. Field, Edison Electric Light Co., Columbus, O. 

W. H. Francis, Edison Electric Illum. Co. of Boston. 

C. P. Gilbert, Detroit IHum.Co., Detroit, Mich. 


- S. D. Greene, General Electric Co., Schenectady, N. Y. 


R. S. Hale, Edison Electric lllum. Co. of Boston. 

Caryl D. Haskins, General Electric Co., Boston. 

A. L Hawley, Union Electric Co., Seattle, Wash. 

Albert B. Herrick, General Elec. Co., Schenectady, N. Y. 

Chas. T. Hughes, General Electri? Co., New York. 

F. E. Jackson, Edison Electric Ilum. Co., Brooklyn, N.Y. 

W. J. Jents, General Electric Co., New Ycrk. 

A. E. Kennelly, Philadelphia, Pa. 

A. S. Knight, Edison Elec. Ium. Co. of Bcston.. 

J. W. Lieb, JT., Edison Electric Illum. Co. of New York. 

R. Lindsay, Cleveland Elec. Ilium. Co., Cleveland, O. 

J. R. Lovej vy, General Electric Co. 

John R Markle, Edison Light Co., Grand Rapids, Mich. 

William D. Marks, Edison Elec. Illum. Co., Philadelphia. 

J. Willard Morgan, The Electric Light Co: of Atlantic 
City, Camden, N. J. 

I. E. Moultrop, Edison Elec. Iilum. Co., Boston. 

A. D. Page, General Electric Co., N. Y. 

Char.es E. Pattison, Edison Electric lllum. Co., Boston. 

A. G. Plerce, Edison Ek ctric Hum. Co., Boston. 

Chas. R. Price, New Bedford Gas aod Edison Light Co., 
New Bedrord, Mass. 

J.B. Pyle, Edison Electric Illum. Co., West Chester, Pa. 

Warren B. Reed, Edison Electric Co., New Orleans, La. 

Howard Rinck, Edison Electric lilum. Co., Easton, Pa. 

A. L. Smith, Appleton Edison Elec. Co., Appleton, Wis. 

George R. Stetson, New Bedford Gas and Edison Light 
Co., New Bedford, Mass. 

N. C. Stevens, Edison Elec. lum. Co., Brockton, Mass. 

Luther Stieringer, New York. 

Adolph Theobald, Edison Elec. Light Co., Columbus, O. 

Francis A. Upton, General Electric Co., Harrison, N. J. 

J. Van Vieck, Edison Electric lllum. Co. of New York. | 

E. R. Weeks, Edisou Electric Light and Power Co., Kan- 
sasCity, Mo. 

Charles Wirt, Chicago. Il. ; 

W. H. Wolrekamp, Edison Electric Ilium. Co., Law- 
rence, Ma3s. _ 

Joho Wolff, Edison Co., Brooklyn, N. Y. 

E. W. Rice, Jr., Schenectady, N. Y. 

P. H. Alexander, Electric Selector and Signal Co., N. Y. 

R. B. Corey, Electric Construction and Supply Company, 
New York. 

Sigmund Bergmann, General Incandescent Arc Light 
Co., New York. 

P. H. Klein, General Incandescent Arc Light Co., New 
York. ° 

H. W. Weller. Solar Arc Lamp Co., New York. 

H. S. Kaliske, Beacon Lamp Co., Boston. 

F. B. Parsons, Davidson Yentilating Fan Co , Boston. 

George J. Jackson, Norwich Insulated Wire Co., New 
York. 

George M. Phe’ps, * Electrical Engineer.” 

R. R. Ross, “ Electrical World.” 

F. L. Perry, ‘‘ Westeru Electrician.” 

B. E. Greene, “ Electricity.” 


SIEMENS & HALSKE. 


On Monday, the 183th, a large force of Siemens 
& Halske employes were put to work. in the 
Grant Locomotive Works, which the company 
has secured for factory purposes. 

The company have lost no contracts by reason 
of the stoppage of its business by fire, but have 
taken several new ones. They will be better 
equipped than before in their new quarters. 


End of the Fight in Detroit, 

The contracts of the city of Detroit with the 
Western Electric Company for dynamos, and 
with the Brush Company for lamps, for the mu- 
nicipal plant, have at last been confirmed by the 
City Council. The Lighting Committee of the 
latter body, whose wishes were not respected in 
the matter, thereupon resigned. 

This probably ends the contest and the plant 
will now go forward. 
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More Lamp Factories Closed. 

Judge Ricks,.at Cleveland, bas granted tem- 
porary injunctions against the Orient Electric 
Company and the New York Electric Company, 
both concerns making lanps at Youngstown, O. 

The General Company had agreed to allow the 
Orient factory to continue unmolested as consid- 
eration for the purchase of a dynamo from the 
ormer company. 
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Distribution of Electrical Energy by Alter- 
nating Currents,* 


We have received the following description of 
Mr. W. Lowrie’s intraposed automatic system 
of electrical distribution : 

Experience has shown, and it has come to be 
generally admitted, that the present methods of 
distributing electrical energy over large areas 
and of safeguarding the circuits are open to great 
improvement. After years of patient work and 
the trial of many systems of distribution, only 
two now practically hold the field. The simple 
parallel or low-tension system, at once the most 
simple and safe, is unfortunately limited toa 
very small area of supply. A modification of the 
low tension, called the three-wire system (which 
is in reality a series parallel system), has been 
extensively used with a view to increase the low- 
tension area of supply. The application of this 
and other cognate systems must, however, in- 
evitably grow less and less as the use of electri- 
city becomes more genera] throughout the coun- 


try and the densely populated quarters of large. 


towns or districts are supplied with it. The 
public opposition to the erection of electric light- 
ing stations in crowded areas has already been 
80 great that any attempt to sufficiently increase 
their number in order to cope with anticipated 
public requirements is sure to be stoutly resisted, 
and the time is not far distant when they will no 
longer be tolerated in such places as we now see 
them. | 

The enormously increasing difficulties met 
with in all endeavors to extend the low- tension 
system to meet the demands over even moderate 


Fig. 1. 


areas of supply have driven electrical engineers, 
in order to obtain economy, commercial efficiency, 
and comply with the Board of Trade require- 
ments, to adopt the high-tension system of dis- 
tribution with transformers, to reduce the 
pressure to the limits imposed by it and the re- 
quirements of translating devices. A short 
resumé of the progress of the hig h-tension sys- 
tem, taking it step by step, and illustrating 
these steps by diagrama, showing how it gradu- 
ally advanced to the position now claimed for it 
by its supporters, will help toa better under- 
Standing of them and a just appraisement of 
their value. — 

When the high-tension parallel system was 
first installed, a pair of high-tension maius Were 
laid throughout the area of sapply, and con- 
verters connected in parallel were placed on the 
premises to be lighted, and secondary mains in- 
stalled for the low-tension supply to the lamps 
taking current direct from the converters, as 
shown in Fig. 1. 

It was, howeyer, soon found that when smal] 
installations and many of them were cobnected 
to the circuit, each with its own smal] converter, 
the magnetizing current at the time of light loads 
was nullifying the advantages gained by the use 
of hightension. It was in consequence changed 
in many places to the form described in Fig. 2, 
which shows several premises served from one 
large converter fixed in one of them; in other 
words, more than one house was dependent on 
one transformer. This led to connecting the 
transformers together by pairs of compensating 
or secondary mains, and connecting the house 
circuits (not shown) to these mains, instead of 
direct from the converters, as shown in Fig. 3, 
thus making every house dependent ou more 
than one transformer, and converting the BY 8- 


* From “The Electrical Engineer ” (London). 
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tem into a compound system of high and low 
tension. This, thougha great step forward to- 
wards the solution of the electrical distribution 
problem, did not do away with the many serious 
difficulties encountered when transformers were 
working in parallel, or the magnetizing current 
losses, or enable transformer or high tension 
connections to be made without stopping the 
supply over the whole circuit, or the great dan- 
ger run by the operatives while testing or re- 
pairing it. 

This Jed to the sub-station system (Fig. 4), 
which consists of a high-tension supply to a num- 
ber of converters, placed in a suitable building, 
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Fig. 2. ~ 


and a low tension system diverging from these 
converters, Any converter conld be cut out by 
hand, thus saving the magnetizing current; but 
the same laws that condemn the simple low-ten- 
sion supply apply equally here, and the cost of 
the low-tension system from the sub-station is 
found to be prohibitive except in very densely 
populated towns or districts, and recourse lias 
here again been had to the three-wire system. 

A further development consists of a system 
sufficiently illustrated by Fig. 3, but here the 
converters are either in the roadway or in ele- 
vated street boxes, or on walls of houses, so that 
an attendant is required to go round and turn 
off both bigh and low tension from the convert- 
ers. This is manifestly both a dangerous, ex- 
pensive and unreliable method, so that it has 
been suggested to switch the vrimary at the cen- 
tral station. This control of the primary supply 
over the area brought with it the necessity of 
controlling the secondary windings of the con- 
verters so that they could be severed from the 
secondary or distributing system, to which all 
converters are connected in parallel.. It has 
been proposed to accomplish this by hand-worked 
switches at the converters; this is not practica- 
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ble where immediate control is required to meet 
the exigency of a variable demand. It has also 
been proposed to accomplish the same object by 
separate control wires run from the central sta- 
tion to each converter, but the obvious expense, 
complication and difficulties of such a system 
will prevent this method being used. Added to 
the disadvantages just referred to, none of tha 
systems mentioned provide against a most seri- 
ous danger to all electrica] machinery working 
in parallel, either alternators or converters— 
that is, the risk in case of the failure of any 
machine on the circuit that the failing machine 
will cut out the fuses of the sound machines in- 
stead of its own, and thus break dcwn the whole 
system; nor yet do they make Provision for im- 


. mediately reconnecting the failing machine if it 


should be restored. Further, in ease of any 
hifud- worked switch being inadvertently left on 
the primary main, although switched off at the 
station, would remain charged at full pressure 
by the back action from th 
through the Converter so left on. 


The same 
danger occurs ip mai 


n8 workivg in parallel] Ag 
should two mains of different signs make see 
dental earth at one time they would form a hott 
cirenit and blow out the fuses of both circuits 
The latest of these developments is the gone 


e secondary mains. 


pound intraposed automatic system recently de. 
signed by Mr. W. Lowrie. It is claimed the 
Lowrie’s compound intraposed automatic system 
completely removes tbe foregoing and al] other 
difficulties hitherto met with and obtains both 
safety, economy and easy control of electric enr. 
rent circuits, where two or more units of supply 
apparatus are worked in parallel, as inthe eg- 
amples following : 

(a) Two or more primary generators, working 
in parallel, directly supplying a distributing sys- 
tem of mains; (b) twoor more primary gener- 
ators. working in parallel, supplying a trang 
former or group thereof; («) two or more pri- 
mary generators, working in parallel, supplying 
two or more transformers, whose secondary 
windings are connected in parallel to a distrib. 
uting system of mains; (d) two or more feeder 
mains, each supplied from a separate source, 
feeding in parallel a distributing system of 
mains; (€) two or more feeder mains, supplied 
from acommon source, feeding in parallel a dis- 
tributing system of mains; (f) two or more 
feeder mains, supplied from a common source, 
feeding the primary circuits of transformers: 
y) two or more feeder mains, each supplied 
from a separate source, feeding transformers 


Fra, 4. 
which are arranged in parallei to supply a dis- 
tributing system of mains; (A) two or more 
transformers, arranged in parallel, to supply à 
distributing system of mains. 

By the accompanying drawings it will be seen 
that Mr. Lowrie, in his compound intraposed 
parallel system of electrical distribution, places 
converters at intervals on the line of mains cov- 
ering the area to be supplied buried in the road, 
or in chambers in the roads, or on the premises 
to be supplied (or some of them), and connects 
the primary winding of the converters alternate- 
ly to two or more separate pairs of mains or con- 
ductors coming direct from the switchboard at 
the generating station, or other suitable place, 
as shown in Figs. 5 and 6. The converters being 
80 arranged on the said sub-divided primary 
mains (the aggregate of such mains as to sec- 
tional area of copper being only equal to that of 
a single pair) that a converter or group of con- 
verters, or a number of converters or groups of 
converters, at intervals along the line of mains 
can be cut out by suitable switching apparatus 
at the central or other station, and the con- 
verters separated from the secondary supply 
mains by an automatic controller switch placed 
in Circuit with each converter or group thereof, 
the action of the controller being called into 
play by the act of making or breaking the pri- 
mary circuits of the converters to which they 
are attached, whether the same be purposely or 
accidentally done. It is proposed to place con» 
trollers near each alternator to protect them and 
the system in case their pressure should fall be- 
low the required voltage. 

Figs. 7 and 8 are diagrams of one form of 
Lowrie’s automatic controller switch, with elec- 
tric connections thereto, adapted for use with al- 
ternating or interrupted currents, the differeuce 
between them consisting mainly of an extra 
shunt winding in Fig. 8, which may also be used 
with continuous currents. Figs. 5 and 6are also 
diagrams, indicating the relative positions of the 
said switches in a sub-divided system of mans 
for the distribution of electrical energy, Fig. ô 
being adapted for alternating currents only. 
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In these diagrams A A! indicate the omnibus 
bars, or their equivalents, in a station fed by 
generators,aa'. Two or more separate mains, 
B B' and B? B’, are connected directly to the 
pars, A A', atthe station, ang thence are con- 
pected alternately to the primary windings, ò b! 
and 6? &, of two or more transformers or con- 
vertere, Cand C'. The secondary windings, 
o c' and c? ec’, of the said transformers, åre con- 
nected to the distributing system of mains, D D', 
whioh connect together the secondary terminals, 
dd, of the transformers, and all the supply or 
lamp wires are joined to the distributing mains, 
DD'. 

When the primary circuit, B, for example, is 
put in action at the station, by haud at F, or 
otherwise, the automatic switch, E, operates to 
put the secondary terminals, d d, of the trane- 
former, C, in connection with the distributing 
mains. D D', and consequently with all the sup- 
ply wires joined thereto. If the load increases 
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the second converter shown, C', is similarly put 
into action at the station by joining up the primary 
circuit, B* B*, with the bars A A', and the same 
method is employed with any other converters, 
similarly srranged, that may be on the circuit 
D D'. Each converter, C, shown on the draw- 
ings is intended to represent either a single con- 
verter or a group of converters fed by a separate 
primary main or conductor, whatever may be 
the number of converters in the group. These 
converters, or groups of converters, may be 
added along the same line of maius at intervals 
indefinitely, and these primary feed mains, B B', 
may be laid close to, though insulated from, 
each other, so that the primary current may be 
operating in one pair of conductors and not in 
another pair adjoining thereto, or they may have 
a common return. 

In the diagram, Fig. 7, of the automatic con- 
troller switch, E, an electromagnet is shown hav- 
ing two limbs pivoted together at e, one limb, 


A 


Fra. 6. 
¢', being rigidly fixed, the other limb, e?, being 
pivotally movable on the joint e. Polar projec- 
tions are formed in any convenient manner, snd 
the core is laminated. The movable limb, e?, 
carries four contact—pieces, A (suitably connected 
to the secondary circuit, ¢ c', of the converter, 
E, asin Figs. 5 and 6, for example), operating 
simultaneously in one direction, and two con- 
tacts, j, operating simultaneously in the opposite 
direction. These are so arranged that when the 
contact pieces A are in circuit, the contact-pieces 
Í are out of circuit, and conversely when the 
latter are in cirouit the connection is broken at 
all four of the A contacts. The several A con- 
tacts each form a pole switch on the mains, and 
all the parte are suitably insulated, as is well un- 
derstood by electricians. The other two contact 
Pieces, j, when in circuit, form a short circuit for 
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a series coil, S, through thecircuit, n n, in Fig. 7, 
and connect a cross-wound shunt in Fig. 7. 

In these controller switch diagrams, Figs. 7 
and 8, the mains, A A', are to be taken as feeder 
mains tothe controller, whether supplied from a 
primary or secondary source, and D D' the dis- 
tributing mains, fed by two or more sources 
(primary or secondary) of electrical energy. 
The series coil, S, is connected by thecircuit L L 
to work in serie: with the main circuit, A A’, 
while the shunt coil, S', is placed across the cir- 
cuit by the conductors, M M'. The action of the 
ewitch, as shown in Fig. 7, is as follows: the cir- 
cuit is closed on the right-hand side at all the A 
contacts, the feeder mains, A A', being in action 
on the distributing mains, DD'. The current 
in the feeder mains, A A', is designedly a little 
lower in E. M. F. than that in the circuit D D', 
but the voltage is increased to that in the cir- 
cuit D D' (after passing the switch) by the 
action of the shunt coil, S', upon the series 
coil, 8, which is in series with the feeder mains, 
A A', from which it will be seen that the electro- 
magnet, E, acts as an auxiliary transformer. 
The series and shunt coils, SandS8', are adapted 
to produce poles of the like name, and when 
this occurs the movable limb, e?, is repelled, 
the contacts A are made, and the short-circuit 
contacts, j, are broken, as shown in the drawings, 
Figs. 7 and 8. When the current potential falls 
in the feeder mains, A A',from any cause, and 
80 fails to maintain its power to feed the dis- 
tributing mains, D D+, then the direction of the 
current through the series coil, S, will be re- 
versed (through the higher back x. M. F. from the 
mains, D D', fed by other sources in parallel), 
while the direction of current in the shunt coil, 
S', would remain the same—thus bringing about 
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unlike poles of the limbs, e! e?, with mutual at- 
traction, which, breaking all the contacts A in 
one direction would make the j contacts in the 
opposite direction, and short-circuiting the series 
coil, s, through thecircuit, n n, the feeder mains, 
A A', and both series and shunt coils, S and 8’, 
are rendered dormant, 

When the current is again switched on—or the 
necessary potential maintained—in the feeder 
mains, A A!, the shunt coil, 8',1s8 at once put 
into action through the circuit, M M’', but it 
could not act on the series coil, S, if it were not 
for the short-circuit contact, j, as the said coil 
would be on open circuit. The sbort circuit, 
therefore, will admit of a strong current being 
induced in the coil S, which, pioducing like 
polarity in the limb e' to that of e*, repels the 
latter or movable limb—-thus making good all the 
A contacts, and breaking that of the short circuit, 
j, makes all the circuits gocd for feeding the dis- 
tributing mains, D D'. 

Fig. 8 is adiagram of an automatic switch and 
its connections adapted for working with either 
alternating or continuous currents. The arrange- 
ment is similar to that of Fig. 1,and the descrip- 
tion of the latter will apply likewise to Fig. 2, 
with the exception that the short circuit upon 
the series coil S, by the line nn is omitted and 
replaced by the shunt coil s, wound on the same 
limb, e', as the series coil S , while its circuit 
(the circuit of s) is made or broken at j. The 
connections are so made when using continuous 
currents that when the mains, A A’, are put into 
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action the two shunt coils, 8! and s, by produ- 
cing like poles, repel each other, and so make 
good the circuit through the contacts, A, and 
series coil, S, while at the same time the second 
shunt coil circuit is broken. On the other band, 
on the cessation or reduction (to any required 
degree) of potential energy in the feed mains, 
A A!,a reversal of current takes place in the 
series coil, S, thus bringing about unlike poles of 
the limbs e' e?, with mutual attraction, conse- 
quently breaking the A contacts, and making the 
j contacts as before. 

Fig. 9 is a drawing of a 200 ampere controller 
for use with transformers, the reference letters 
remaining the same as in the foregoing. with the 
following additions: K, connecting pieces of hard 
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copper; O, stop and guide for moving arm; T, 
terminals for cable connection; ¢, dummy termi- 
nals to carry contact pieces, h, where T are not 
required ; D and D' are cables leading thereto. 
It is to be noted that solenoids only may he em- 
ployed instead of the electromagnet described, 
and that the limbs or coils referred to may be re- 
versely arranged, or even both limbs movable, 
or any other mechanical arrangement may be 
used embodying the electrical principle entailed 
without departing from the nature of this inyen- 
tion. The advantages claimed for the Lowrie 
compound intraposed automatic system are as 
follows: 

(1) It will save largely the costs of installing, 
as it will in all cases permit the use of the copper 
in the mains to its fullest carrying capacity over 
very extended areas, for although subdividedand 
possessing, therefore, all the advantages of du- 
plication, the aggregate of such mains as to sec- 
tional area of copper will not exceed that of a 
single pair. (2) It will reduce loss in transmis- 
sion in the mains tos minimum and prevent va- 
riation of pressure due to varying load without 
regulation on the circuits, while additions to the 
number of primary mains can be made from 
time to time, thus increasing its aggregate sec- 
tion and increasing thereby the capacity of the 
low-tension distributing mains without increas- 
ing their section by the interposition of addi- 
tional converters at suitable points fed by such 
additional primary maius. (3) It will save cost 
of working, as only sufficient converters and dy- 
namos actually required to do the work on the 
circuits need be in action, thus avoiding the con- 
sumption of energy by friction and useless mag- 
netizing current, (4) It will permit the regula- 
tion and contro] of the whole system from the 
central station, and the act of breaking or mak- 
ing any primary circuit will disconnect or con- 
nect the secondary windings of the converters 
thereon from the general low-tension supply 
system without interrupting the supply to any 
consumer. (5) It will ensure in case of any dy- 
namo or transformer breaking down that the 
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faulty machine is automatically cut out and not 
the sonnd machine as at present when two or 
more are working in parallel, and also auto- 
maticaliy replace it if the fault is only 
temporary and removed. (6) It will prevent 
any dynamo or transformer being reversed or 
fed by the others when working in parallel 
should its £. m. F. fail from any cause. The au- 
tomatic controller will act as a non-return valve, 
and will cut out any machine not doing its duty, 
and restore it ‘f the cause is only temporary and 
removed. (7) It will not consume energy in the 
automatic control switches when the machines 
are either in or out of action. (8) It will be ab- 
solutely reliable, as the antomatic switch may be 
made to auy power desired, as the energy is only 
used at the moment of making or breaking. (9) 
It will not rely on an instantaneous rush of cur- 
rent, as the power in the control switch will re- 
main in action until the duty of the switch has 
been performed, then will instantly cease. (10) 
It will entirely remove serious risks from the ac- 
cidental earthing of any two mains of opposite 
polarity when two or more pairs are working in 
parallel from common omnibus bars or through 
transformers—the most faulty will be sutomati- 
cally cut out, and if necessary be immediately 
reinstated by a cross switch making the faulty 
mains of same sign, the exciting circuits of alter- 
nators breaking down, or accident to any part of 
any machine interfering with the constant supply 

to consumers. (11) Itwill permit repairs, addi- 

tions, testing. etc., to be done at any time without 

danger to the operatives or interference with the 

constant supply to any consumer, as auy section 

of the subdivided main may be cut out of action 

for any such purpose without the remainder 

being affected thereby. (12) It will not require 

any disturbance of the roads when once the cul- 

verts are installed, as by this method of sub- 

division all the mains, both of high and low ten- 

sion, even for very dense districts, will be of 

small section, flexible, and therefore easily 

handled, drawn-in, added to upto the capacity 

of the culverts, and all joints made from the sur- 

face. (13) It is easily applied to existing sys- 

tems, and will greatly increase their capacity, 

safety, reliability of supply, and decrease their 

cost of working. 

If, therefore, due consideration be given to 
the above advantages, and the fact be recognized 
that the loss in mains or any parallel circuit 
must, for the sake of the regulation of the 
pressure, be only a small percentage of the total 
E. M. F. of the circuits, the unsuitability of the 
low-tension as compared with the compound in- 
traposed automatic system for distributing elec- 
tricity over even moderately large areas wil] be 
at once apparent, and in this relation the follow- 
ing law should be strictly borne in mind—viz., 
that in an electrical circuit distributing equally 
slong its length, the loss in the mains is as the 
square of length; or, the mains must be in- 
creased in like proportion, when the carrying 
capacity of the copper could only be utilized in- 
versely as the square. 

The writer of the foregoing in comparing the 
value to be attached tothe system described, had 
recourse to tue Bcard of Trade returns for 1893, 
and the annexed is a summary of a pro forma 
balance-sheet of average of twenty-nine central 
stations which will be interesting: 

Electricity Supply Only (High, Extra High 


and Low Tensions), Twenty-nine Stations 
Averages. 


CT. (1893.) 
1 


Average price received IIS 5 oe 
A OEE PEITO COR ae cae oe 3-78 
Average price margin P. and D........ 212 
Per cent. cost to POVOUUG. ooo. ss ce scewccsvensas 64°55 
Per cent. cost to capitala ce 5°49 
Per cent. revenue to capital.. 8:50 
Per cent. on capital for redemption,......... 3-33 
Per cent. on caplta! for HOU CH se s. 0:32 
Units tothe £ capital......... 1:00 


_. Dr. Costs. 
Per cent. to capital. 
2-58 costs low tension...... £116,000 
2°17 costs high tenSiOn.... 2.2... 0 cece as cee ceeccece 6,150 
074 Costs extra high tenSion..............0cc0 ee oe 83,540 
5 49 £245 900 
Say... n... Suite o eaa EEE RET EEDE £246,000 
3°33 redemption fund at 3.33 per cent............... 149,400 
8°82 ON £4,482,000...... 0... cee cece cccseces cccucucee £395,400 
“82 deficit. 
8:50 -32 per cent. defecit... usonanon cc eeee ccc eece 14,400 
£381,000 


If redemption fund ts reduced to 3 per cent. accounts 
Will balance without deficit. 


THE DEVELOPMENT OF THE ELECTRIC 
TELEGRAPH.—VIII. 


BY STEPHEN VAIL. 


The Government did not become the owners 
of the patent for the telegraph, and “The Mag- 
netic Telegraph ‘Company ” was organized to 
erect a line from Philadelphia to New York, its 
construction being begun in the fall of 1845, and 
on January 4, 1846, Mr. Vail wrote from the 
former city to Mrs. Vail, then in New York: 
‘““T have been yery busy since I arrived here, 
putting up the instruments and getting the neces- 
sary thinzs for the office. On J anuary list we 
made the first trial of the wires between here 
and Norristown—eighteen miles—and all went 
off very well. I have had the lines in operation 
every day since, but not open to the public, as I 
dislike to have persons running to the office 
when I am testing the wires and not prepared to 
do business. In a few days I shall remove the 
instruments from Norristown to Doylestown, 
and then further on the route to New York,” 

On January 18th he wrote: “ We have tested 
the line almost through, and the other end is 
now at Newark, nine miles from New York. To- 
morrow I expect to communicate to N ewark, and 
hope soon after to test to New York. Our opera- 
tions produce great excitement and my room is 
crowded from morning to night.” On the 24th 
of January he wrote: “ The telegraph is going 
ahead and must go! It cannot stop now! The 
line is in operation between this and Newark !”’ 

Upon reaching the city of Newark, N. J., it 
was determined to seek business between New 
York and Philadelphia, and a notice to that ef- 
fect was issued to the public as follows : 

‘© New York, Jan. 26, 1846, 

‘Sir: The Magnetic Telegraph between 
New York and Philadelphia, via N ewark, will be 
opened to the public on Tuesday, J anuary 27th. 
Messages will be dispatched from the telegraph 
office, No. 10 Wall street (basement), New York, 
at 9 and 11 A. M. and 12 o'clock m., 3, 4 and 7 
P. M., and will be received from Philadelphia, 
via Newark, at 84, 94 and 114 A. M., and 24,4 
and 10 P. m. ommuunications, which must al 


be prepaid, will be sent in the order in which 
they are received. 


‘The following are the rates estublished for 
ten words and under : For the transmission and 
writing out of every communication notexceed- 
Ing ten words, exclusive of the signature and ad- 
dress and the directions of the writer as to the 
disposition of the Communication, from New 
York to Philadelphia, twenty-five cents. 
every addition, not exceeding ten words, the 
same rate of charge asin the first ten. Yours 
truly, Amos KENDALL, President.” 

The line was completed as far as Fort Lee, on 
the Jersey shore of the Hudson River, opposite 
the upper part of on January 
20, 1846, but there the river presented an ob- 
stacle that for some time was not overcome, no 


method of insulation in water having then been 


on his premises, messages were brought from 
Fort Lee, across the river, by boat and sent to 


- 


` 
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object, viz., to show just exactly what part in the 
invention of the telegraph each and every one 
connected with it should be credited for, noth- 
ing more and nothing lees, and absolutely free 
from any wish or intention to deprive any of hig 
just dues or to add one iota to the actual credit 
belonging to each one. If I have done actual 
injastice to any one, I shall be only too glad to 
make the amende honorable upon being shown 
my indiscretion. 

Prof. Wm. B. Taylor, before referred to, has 
written : “ With that strong ‘ subjectivity’ (per- 
haps essential to the success of both the artist 
and the artisan) which characterized him, Prof, 
Morse always believed his invention to have been 
practically full-fledged at its bith, or rather at 
its conception, and, quite unconscious of the 
slow and small advances derived from gathered 
experience or external suggestion, failed seem- 
ingly to realize how completely his earlier 
methods were discarded and displaced by later 
improvements.” 

Alfred Vail passed from earth on the 18th day 
of January, 1859, not yet fifty-two years of age, 
and at the meeting of the Directors of the 
American Telegraph Company in Philadelphia to 
take appropriate action upon the loss of one of 
their number, m&Dy expressions of sorrow, sym- 
pathy and honor were made. Mr. B. B. French 
said: ‘‘ To him, Alfred Vail, the telegraph in- 
terests of America owe much, and it is the duty 
of all engaged in this now immense and vastly 
important enterprise to pay to his memory a 
tribute of respect. For honesty of purpose, in- 
dustry and perseverance in whatever he under- 
took, Mr. Vail was surpassed by no one, and in 
mechanical ingennity by few.” 

The Hon. Amos Kendall, ex-Postmaster Gene- 
ral, in seconding the resolution said: “ Mr. Vail 
was one of the most honest and most scrupu- 
lously eonscientious men with whom it has ever 
been my fortune to be associated. To him was 
Prof. Morse indebted, not only for means and 
assistance, but for valuable suggestions in bring- 
ing his telegraph to perfection, and, if justice be 
done, the name of Alfred Vail will forever stand 
associated with that of S. F. B. Morse in the 
history of the invention and introduction into 
public use of the electro-magnetic telegraph.” 

The above are the Opinions of his associates as 
to the integrity and skill of Alfred Vail, for 
whom is claimed the real invention cf the tele- 
graph, and it is quite certain that they knew 
more than they deemed it prudent to say as to 
this claim, for Prof. Morse was one of them. 

An anonymous lover of justice has thus writ- 
ten: ‘‘The name of Morse bas been honored 
and become famous in every land. Decorations 
and honors were showered upon him by kings 
and puotentates. His grateful countrymen held 
him in veneration and erected a bronze statue in 
his honor in Central Park, New York. while he 
was yet living.” [A very general impression ex- 
isted at the time that this was the work of the 
Western Union Telegraph Company.] ‘‘This was 
right and proper. But it was not right and 
Proper for the modest, unassuming inventor 
of Morristown, whose inventive genius and 
mechanical skill produced the instrument that 
sent the message, the instrument that received 
itand the alphabet in which it was sent, to be 
ignored and left in obscurity, 

‘Justice is sometimes tardy, but the facts in 
this case are becoming known, and the time is 
not far distant when full justice will be done the 
memory of Alfred Vail. Monuments and statues 
are going up all over the land to heroes, poets, 
inventors and great leaders in all walks of: life. 
Some day a great national monument will rise 
on which the name of Alfred Vail will stand side 
by side with that of Morse, honored, equal and 
imperishable,” 
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STEPHEN VAIL. 


Motive Power Required for an Electric 
Railway. 


To make an exact calculation of the motive 
power required to operate an electric railway, 
says the American Engineer and Railroad Jour- 
nal, the first step to be taken is to settle upon the 
frequency with which cars are to start from the 
two ends of the line, as well as the maximum and 
average speeds to be maintained. Wzuen this is 
laid down graphically the number of cars in ser- 
vice can be readily deducted. The calculation of 
the motive power required for each car for the 
round trip is based upon the estimate of 20 Ibs. 
per ton for resistances upon a level track, and 10 
lbs. per ton for each 1 per cent. of gradient, and 
finally by adjusting the power required so as to 
adapt it to the speeds of the car upon the grades 
and level stretches, If then we apply the formu- 
lathat is applicable to the different points along 
the line, it will be easy to construct a polygon 
whose area will be enclosed between lines that 
represent the amount of work required to keep 
the cars in motion. By referring this to the 
graphical representation of the running cars it is 
possible to determine the amount of power re- 
quired by each car at each instant, as well as the 
total power required by the whole number of cars 
at the same instant. If the matter is carefully 
done these calculations should be made at one- 
minute intervals fora round trip. In this way 
we will find the maximum, the mean and the 
minimum power required, it being possible that 
the last may be zero. The figures thus obtained 
only indicate the power which must be applied 
horizontally to the axles of the cars. In order 
to obtain the power which will be required at the 
station we must take the efficiency of the dif- 
ferent portions of the system into account, 
and this may be rated as follows: Motors and 
Bearing, 70 per cent.; line, 90 per cent.; generat- 
ing dynamo, 90 per cent. ; steam-engine and belt- 
ing, 85 per cent. ; giving an average efficiency of 
48.2 per cent. We may. therefore, consider that 
We utilize about 50 per cent. of the H. P. indica- 
ted at the cylinder of the engine. 

Practically these calculations are very quickly 

e, because experience hasshown that a certain 
number of kilowatts will be required for a given 
number of cars, and that almost entirely inde- 
pendent of the profile. The following figures 
may be taken as typical : 


Generating dynamo, 60 kilowatts, 4 cars. 
as 66 100 tt 6-7 t4 
It may be readily understood why this should 


e the case, because when there are up grades in 
one direction they become down grades on the 
return trip, and the car will require no current 
while running over them. The calculations will 
be very nearly exact, for no account is taken of 
the times when the current is shut off. It is ad- 
mitted, too, that it takes as much current to bring 
& car from a standstil] up to speed as it does to 
ascend a 3 per cent. grade ata speed of 74 miles per 
hour. In any case the figures obtained by this 
method of calculation are valuable, because they 
show the great variations in power that may oc- 


‘eur, and that the regulation of the steam-engine 


should be very sensitive in order to meet the sud- 
den variations in load to which it is subjected. 
In fact, it is not an uncommon thing in the cen- 
tral stations of electric tramways to have the 
needle of the ampere meter vary suddenly one 
way or the other by as much as 150 amperes. It 
is, therefore, desirable to know the relationship 
that exists between the maximum and the mean 
motive power. If this ratio rises above two, as 
occurs in lines running only four or five cars, 
the best steam-engine to use is one of the high- 
speed type having a very heavy fly-wheel. The 
advantage of nsing a high-speed rather than a 
low-speed engine for such work as this is, of 
Course, apparent to any one who will think about 
it. For however sensitive the valve regulation 
may be in fixing the point of cut-off, it acts upon 
the admission valve and can only make its influ- 
ence felt near the beginning and end of thestroke ; 
hence it is certainly more rapid in an engine 
making 250 revolutions per minute than in one 
making 60. 

When the ratio of maximum to average power 
is included between 1$ and 2, as when from six to 
eight cars are run, a slower engine can be used 
if it is provided with a very heavy fly- wheel. 
Above eight cars, the best engine to use is one of 
the Corliss type, for the suddenness of the varia- 
tion from maximum to minimum is greatly 
reduced. 

These opinions have recently been confirmed 
by a visit to acentral station of an electric railway, 
where a dyngmo of fifty kilowatts nominal power 
at 600 revolutions is driven by a steam-engine 
running 120 revolutions per minute. The fly- 
wheel of the engine is very small, both in diameter 
and weight; under these conditions it is easy to 
detect a variation of 50 per cent. in the speed of 
the engine, which occurs at regular intervals cor- 
responding to the stopping and starting of the cars; 
yet the stops being fixed, and none being made on 
signal, the variations in the work to be done are 
not as great as would occur under other conditions. 

The power for runuing the Lyons-Oullins Rail- 
way in France was recently calculated in this way, 
as reported in JL’ Flectricien, and it was found 
that from 120 to 160 H.P. would be required at the 
central station in order to operate from six to eight 
cars. Under these conditions an engine of 150 H. 
P. was required, with a capability of rising to 200 
H. P. for short intervals in case of necessity. 


A German contemporary gives some interest- 
ing particulars respecting a new projector By 8- 
tem, which it is intended to experiment with in 
connection with the next German military and 
naval manœuvres. For field purposes the instal- 


i comprises an 18 horse-power portable 
eae to which are attached a dynamo ae 
electric projector. The special point 18 ee : 
light is not thrown direct upon the enemy, bu 
on to a mirror situated about 200 meters ay 
from the plant, the object being to ee e 
enemy as to the position of the plant, and there- 
by cause them to direct their fire to a oe 
situation. To the mirror 18 attached eee ectric 
motor connected by cable with the namn 
so that those running the installation T > i : 
the angle of the mirror as required, This peni 
will be used in the beleaguring of Thorn. ce 
also to be used in harbor defence agains 


marine attack. 


A Bolometric Study of Light Standards. 


BY CLAYTON H. SHARP AND W, R. TURNBULL. 


Eanan 


(Concluded from page 40.) 


The Hefner light is a much more promising 
standard than the candles, although its curves 
show that it is subject to incessant fluctuations 
and that considerable variations may last for a 
minute or more. It is clear, however, that from 
a series of observations, extending over a com- 
paratively short time, a very good average may 
be expected. 

The highest point on the Hefner curves is 
1.093 of the mean, and the lowest is 0.867, giving 
a total deviation of 22.6 per cent. This large 
deviation is not so significant, however, as a sim- 
ilar one in the case of candles, since in dealing 
with the Hefner lamp we have to do with an ad- 
justable flame, and these fluctuations may indi- 
cate only that a slight readjustment was needed. 

The most important question in regard to the 
Hefner lamp is the accuracy with which it car be 
adjusted to its normal light intensity, Some 
idea may be formed of thig by noting the per- 
centage deviations of the first five minutes 
of each of the curves from the mean ordinate 
of the first five minutes of all the curves. 
The maximum deviation wil] be seen to be 8 
per cent., while the mean deviation is 2.8 per 
cent. 

If, now, the assumption be made that the light- 
giving efficiencies of the English and German 
candles and of the Hefner limp are equal, it is 
possible to get their relative intensities by a com- 
parison of the mean ordinates of their curves, 
Reducing the deflections as read on the telescope 
scale to angular measure and taking double the 
tangents of these angles, we have for the truede- 
flections the following values : 


English candle = 41.06 
German candle = 50.40 
Hefner l:'ght = 38.66 


From these values we get the following ratios : 
German candle 
English candle ~ | 2275 


Hefner light 
English candle 7 9-9415 
Violle’s values for these ratios are 1.18 and 0.98 
respectively. 

In the curves given hy the Carcel lamp the de- 
viations were, for the most part, no larger than the 
swings of the galvanometer wher the bolometer 
was unexposed to radiation. The variations ex- 
tending over a considerable period of time are, 
however, by no means inconsequential. In one 
curve there was a total deviation in the mean or. 
dinates of the five-minute periods of 5.1 per 
cent., taking place in ten minutes. Another 
curve shows a deviation of less than 0.8 per cent. 
in thirty-five minutes, and this is perhaps a more 
typical illustration of what may be expected 
from this lamp when burned under the best con- 
ditions. The highest and lowest points on any 
of the Carcel curves are 29.9 and 25.4 respec- 
tively, corresponding to deviations from the 
mean of the curves of + 5.7 per cent. and — 12.5 
per cent., ora total of 182 per cent. A table 
is given showing the maximum deviations, for 
periods of five minutes, to be + 5.8 per cent. 
and — 8.4, giving a total of 13.7 per cent. 

The mechanical parts of the lamp used were in 
good working order. Fure Colza oil was used 
for burning, and rates of combustion were deter- 
mined by weighings made before and after the 
runs. The regulation wicks were employed, a 
fresh one being used for each run. 

The Argand burner connected directly to the 
gas-pipes in the building. The pressure of the 
gas was controlled only by a large regulator on 
the main pipe leading into the building. The 
consumption of gas in the building was constant 
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during the run. The curve shows many large. 
but quick, variations sud tertain decided waves. 
The other Methven curves were taken with a gas- 
holder of about ten gallons’ capacity interposed 
between the gas main and the Argand burner. 
The effect of thisin smoothing the curves is very 
marked, and indicates that for photometric pur- 
poses the Methven screen is much improved by 
the interposition of a rather capacious reservoir. 
The use of such a reservoir tends to minimize 
the effect of changes of pressure and to absorb 
any waves in the gas due to water in the pipes or 
some similar cause. 

The way in which these waves of variable 
pressure produce fluctuations in the amount of 
radiation is by causing changes in the quality of 
those portions of the flame which cover the slit. 
At times the top of the flame becomes forked, so 
that not all of the slit is covered by it. It hap- 
pens perhaps more frequently that some of the 
non-luminous portion of the flame rises so as 
partially to cover the slit. In either case the re- 
sult is seen in a deviation of the curve. It must 
be true, also, that the amount of luminous radia- 
tion suffers a much larger proportional change 
than the total amount of radiation; hence the 
deviations recorded on the curves are too small 
to represent correctly the fluctuations in lumin- 
ous intensity. There is an additional reason for 
these fluctuations, which is to be found in the 
slight protection against draughts of air which 
the wide open chimney used on the London Ar- 
gand burner affords. Inthis respect its action is 
in marked contrast with that of the smaller close 
chimney of the Carcel lamp, which, of course 
can be used only with much richer gases than 
ordinary illuminating gas. 

These Methven screen curves cannot be trusted 
to give a true idea of the reproducibility of the 
standard, This is because the ordinates of the 
curve represent not only the radiation from the 
flame, but also that from the chimuey and from 
the screens interposed. Since the burner was 
not always replaced in exactly similar positions 
before the bolometer, the amount of this radia- 
tion was variable. A more serious source of 
error, however, arose from the fact that after 
several of the curves had been taken it was found 
advisable to change the original arrangements 
for screening. The plan finally followed was to 
interpose between the Methven screen and the 
bolometer-box a heavy piece of asbestos paper, 
having a hole of proper size cut init. This was 
placed so far from the burner that it did not be- 
come beated perceptibly. 

The difficulty arising from the intermingling 
with the radiation from the flame of a variable 
amountof non -luminous radiation from chimney 
and screens could have been eutirely obviated by 
determining, iu a way which did not suggest it- 
self until after most of the runs had been taken, 
the effect of this variable radiation. After the 
burner had been lighted long enough for the 
chimney and screens to become heuted to their 
ultimate temperature, the flame was suddenly 
extinguished and the screen covering the bolom- 
eter strip was raised. Then a curve of cooling 
of the hot chimney and screens was plotted, 
using times as abscissas and deflections as ordi- 


nates. This curve, carried back to the time of 
extinguishing the light, gave the amount of radi- 
ation received from all parts except the flame. 
The importance of this correction was not fully 
appreciated until the results of observations 
were worked over, after all the runs had been 
taken; consequently the method was not devel- 
oped very completely. The records show that 
in the case of the Carcel lamp the amount of 
radiation from the chimney varied slightly. 


At the sixty-fourth annual meeting of the 
British Association, now in session at Oxford, a 


brief report of which appears elsewhere in this 
issue, there were nearly 2,500 peoplein attend- 
ance. 


ELECTRICITY. 


Polyphase Work. 


It has been a matter of comment among for- 
eign engineers that so little has been done in this 
branch of electrical engineering in Great 
Britain. 

In America, and on the Continent of Europe, 
polyphase motors and systems of trausmisson of 
electrical energy to a distance have interested 
and engaged the closest attention of the foremost 
electrical engineers; and the subject has rapidly 
assumed a most important commercial position, 


as well as a highly scientific development, so 


that polyphase principles are likely to largely in- 
tinencs the future lines along which electrical 
engineering progress is to run. 

At the outset the alternating current system 
commenced with transformersin each consumer’s 
house; the energy was transmitted from a centre 
to these transformers at high pressure, and from 
the transformers the energy was distributed at 
low pressure throughout the house. Now, how- 
ever, the practice isto lay down two sets of 
mains, one a high pressure transmission set, Car- 
rying the energy from the central station to sub- 
stations where it is transformed, while the other 
set of distribution mains distribute the energy at 
low pressure within a certain distance from the 
sub-station. 

The primary mains are for transmission, the 
secondary mains for distribution, There is not, 
we are afraid, sufficient importance attached to 
the difference between the two. Transmission 
lines must be worked at high pressure, and by a 
current easily and efficiently transformed. Dis- 
tribution lines must be worked at low pressure 
by current derived from the transmission cur- 
rent or primary feeders. 

Now the primary bigh pressure current sent 
along the transmission feeders to the sub-sta- 
tions may be, and in this coantry always is, a 
single-phase alternating current, and this can be 
easily and efficiently transformed to a single- 
phase low pressure current only. It cannot easily 
or efficiently be transformed into a polyphase or 
a continuous current, and this is where poly phase 
principles come in in the electrical transmission 
and distribution of energy in towns. 

If we adopt polyphase currents for the trans- 
mission of the energy, we find that at the sub- 
stations we can, with ease and high efficiency, 
convert it into low pressnre continuous current, 
low pressure single-phase alternating current, or 
low pressure polyphase currents to supply the 
distribution mains, aud thus we have a choice of 
any of the three currents for distribution, and 
may supply any one, or all three, from any sub- 
station.” 

It may truly be said that in the present state of 
electrical engineering only a supply for lighting 
is in demand, and that, for this purpose, low 
pressure single-phase current meets the demand 
entirely. Quite so; butif with equal vconomy 
and the same plant, and no addibional trouble, 
we can transmit our energy by polyphase cur- 
rents and thereby secure the advantages of being 
able to supply any other kind of current from the 
sub-stations, why should not polyphase trans- 
mission ip every case be adopted, especially by 
municipal bodies, who must look forward to the 
continual extension of their electrie systems ? 

It is all very well for a company with a district 
limited in area allotted to them for lighting to 
lay down a system of three-wire low pressure 
mains, or 8 system of single-phase transmission 
mains and a few sub stations, but fora public body 
to do likewise is doubtful policy; they must look 
to the future, and adopt the system which offers 
them the greatest facility in obtaining, from a 
transmission current of high pressure, the various 
forms of electric current used in practice. The 
only transmission currents for such purposes are 
polyphase. 
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On these grounds the two-phase method wag 
adopted for the transmission of the energy from 
Niagara Falls. With thie it is possible to supply 
distribution systems with either or all of the 
other kinds of current from sub-stations, and 
for the same reasons the transmission of electri- 
cal energy throngbout towns ought to be carried 
out by polyphase currents. The distribution 
may be effected, then, by single-phase, poly- 
phase, or continuous current, just as we please. 

It has already been pointed out in the Flectri. 
cal Revicw that polyphase currents are prefer- 
able for electrical installations in mines and on 
board steamships, if for no other reason than 
the one that commutatorless electromotors may 
be applied to do the work of steam and hydraulic 
engines now used in these places. 

Polyphase motors alone fulfil the requirements 
in a mining motor; there can be no sparking; it 
requires absolutely no attention except lubrica- 
tion, and it can be started, stopped or reversed 
by a switch at a distance. The polyphase cur- 
rents can be transmitted at high pressure and 
transfor ved either for lighting or power pur- 
poses anywhere in or about a mine. 

On board steamships many small, wasteful, 
troublesume steam engines are now used for 
various purposes, such as ventilating, pumping, 
refrigerating, operating winches, ash hoists, ete. 
All of these could, with ease and with profit. be 
replaced by electromotors without brushes and 
commutators, All that is necessary is to distrib- 
ute the electrical energy in two-phase currents; 
light and power may then be obtained anywhere 
on the ship with equal ease. 


If the electromotor had not hitherto had a 
commutator and brushes continually requiring 
attention, it is quite probable that it would have 
been adopted to a much greater extent in min- 
ing and marine operations, 

It has been hinted that the fear of litigation 
on the patents question has deterred engineers 
from recommending the polyphase system and 
the polyphase motor, This is a reflection on 
our engineers; it implies that they would adopt 
them freely if they could do so free of cost, and 
that they would rather stay their introduction 
than pay royalties. 

Whatever is the cause of the apathy displayed 
towards new developments in this country, we 
do not know; it is a curious fact, however, that a 
long time elapses between the introduction of 
really good inventions and their adoption. This 
is the case with polyphase work; its advocates 
are enthusiastic and make great claims for it, 
have spent time, money and brains in perfecting 
it, and yet the ordinary engineer jogs along the 
beaten path quite oblivious to all their efforts. 
Another case in point was that of the trans- 
former; for years up till 1886 it was advocated by 
enthusiastic inventors, only to meet with scorn 
or pitying smiles. 

We believe there is a good deal of truth in the 
claims of polyphase advocates, and that they 
form a subject worthy of close study by every 
engineer. Like all really beneficial inventions, 
it promises to widen the field of usefulness and 
application of electrical7science and appliances 
generally. 

The polyphase motor has received only small 
attention here, and that by only two or three 
engineers, In inquiring into the nature of these 
motors, it may be as well to point out that there 
are two distinct classes—rotary current motors,on 
the Ferraris-Tesla system with rotating poles, and 
induction motors with no rotary poles, on the 
Kennedy and Stanley system. In looking up the 
patents question on polyphase motors, it is well 
to distinguish carefully between the two types. 
In a series of articles shortly to appear in oar 
columns, a simple explanation of the fundamen- 
tal actions of these induction and rotary polar 
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motors will be attempted, with a view to distin- 
guish between the different types, and to place a 
simple conception of their construction and ac- 
tion before the student. 

A commutatorless single-phase motor has been 
fully developed by the Oerlikon people, but we 
believe it requires 8 commutating device to start 
it. Weare nct aware of any tests made with it 
in this country, but if any are available it would 
be interesting to compare them with tests of 
polyphase motors. 

The single-phase induction motors have one 
advantage over synchronous motors in that they 
are much easier started, not requiring to be run 
up to synchronism. All they demand is a start 
up to about one-fourth of the normal speed. — 
The Electrical Review (London). 
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XI1.—Scientific Writings. 


Under the title ‘‘Contributions to the theory 
of electro-magnetism ” I communicated two dis- 
sertations to the Berlin Academy in the years 
1881 and 1894, in which the theory of magnetism 
was considerably extended, and parts of it, that 
had hitherto remained obscure, were cleared up. 
I arrived thereat by experiments with tubular 
electro-magnets, which gave the looked-for re- 
sult that iron exerts no, or at any rate no ap- 
preciable, protection against magnetic action at 
a distance, and that the magnetic maximum of 
iron is independent of the direction of the mag- 
netism. From this it follows that the magnetism 
called forth in iron by a magnetizing force is 
diminished by a simultaneous magnetization in 
another direction. The maximum magnetiza- 
tion occurring in ring-magnets even with feeble 
magnetizing power shows that the etrengthening 
magnetizing effect which magnetized iron mole- 
cules exert on their neighbors considerably out- 
weighs direct magnetization. This led me to the 
modification—already previously adopted by 
Stefan, as I afterwards found—of Weber's elec- 
tro-magnetic theory, according to which the as- 
sumed elementary solenoids must be double 
solenoids, which as such move about freely in 
space, and are directed by a magnetizing force 
acting upon them, and then rotate round one 
another in a scissor-like fashion. If we suppose 
the whole universe to be filled with such double 
solenoids, which after the theory of Father 
Secchi and Edlund might be conceived as ether- 
vortices, and that iron and the other magnetic 
bodies were distinguished from the non-mag- 
netic by the ether-vortices pre existing in a unit 
of volume being more numerous in the former 
than the latter and in empty space, magnetic ac- 
tion at a distance might also be regarded, accorde 
ing to Faraday’s suggestion, as an action pro- 
ceeding from molecule to molecule or from 
space-element to space-element, and we should 
then be warranted in applying the laws for the 
molecular transference of heat, electricity. and 
electrostatic distribution to magnetism also. 

This theory on its side compels us to assume 
that magnetism, like the electric current and 
electric distribution, can only exist in clused 
circuits, in which the magnetic ‘‘moment ” is in- 


versely proportional to the resistance of the cir- `° 


cuit, This consideration leads therefore to the 
introduction of the notions “‘ resistance to mag- 
netje distribution” and “magnetic conductivity” 
of space and magnetic bodies. According to 
this, only so much magnetism can be produced 
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in an iron rod by an electric current circling 
round itas can be conveyed from one to the 
other pole, or absorbed by the space surrounding 
the iron rod. My experiments have confirmed 
this view, and their result shows that the mag- 
netic conductivity of soft iron is approximately 
500 times as great as that of non-magnetic mnt- 
ter and empty space. 

Accordingly in the construction of electro- 
magnetic machinesOhm’s law may be applied for 
ascertaining the most suitable dimensions, which 
will in many cases be useful to the electrical en- 
gineer. The notion first introduced by me, so 
far as I know, of magnetic conductivity has 
meanwhile often been employed and further de- 
veloped in technical works without any refer- 
ence however to my priority. 


The attempt described in my work on the 
sun’s potential, to refer certain meteorological 
phenomena to disturbance of the indifferent 
equilibrium of the atmosphere, had convinced 
me that in meteorology the requirements of me- 
chanical equilibrium and the principle of the 
conservation of energy had not hitherto received 
proper attention. Recent meteorology, in its 
endeavor to deduce all the phenomena of atmos- 
pheric motion from its extensive material of ob- 
servation, has too much lost sight of the causes 
of these movements. Scientists were generally 
content to be able to refer the aerial movements 
to the observed maxima and minima of the 
pressure of the air and its movements, and were 
satisfied with pointing to local influences of tem- 
perature and the earth’s rotation in explanation 
of the causes of these maxima and minima. In 
my paper ‘‘On the conservation of energy 
in the earth’s aerial ocean” I bave set up and de- 
fended the principle that every motion of the air 
is exclusively to beascribed to the unequal heat- 
ing of the air by the sun’s rays, and that the 
earth’s rotation can produce no new motion of 
the air, but only change the direction of the mo- 
tion produced by solar influence. One direct 
consequence of this principle is, that the sum of 
the vis viva stored up in the rotation of the 
aerial ocean on the earth’s axis must unalterably 
be that which this ocean would have if no meri- 
dianal motion of air were produced by solar in- 
fluence, and the air everywhere had the rotary 
velocity of that part of the surface on which it 
rests. In consequence of the accelerating equa- 
torial ascent of the overheated air, streaming to 
the equator in the trade-winds, a back current 
takes place in the upper regions of the atmos- 
phere towards the poles, which, however, only in 
a small part can reach polar latitudes. The 
reason of this is that, owing to the narrowing of 
the upper and simultaneous expanding of the 
lower stratum--in consequence of the decrease 
of the latitudinal circles on approaching the 
poles—a partial passuge of the upper poleward 
moving current must continually take place into 
the lower current towards the equator. It is the 
inertia of the upward poleward traveling current 
which carries back the air in the lower one to the 
equator. By this circulating current, continued 
for untold thousands of years, the air of the 
higher latitudes 1s intimately mixed with that of 
the lower ones, and the whole serial ocean must 
therefore rotate with the mean easterly velocity 
of the earth’s surface. The westerly course of 
the trade winds is thereby explained, as well as 
the mean easterly direction of the aerial currents 
in the intermediate and polar latitudes. The 
maxima and minima are essentially concomitant 
phenomena of the alternation of temperature and 
of the velocity of motion of the upper equatorial 
air current, and always depend on disturbances 
of the indifferent eqnilibrium of the overlying 
air-strata. When an aerial current, which has a 
higher or lower temperature than corresponds to 
its altitude in the adiabatic curve of tempera- 


69 


ture. breaks into the highest regions of the 
aerial ocean, the indifferent equilibrium of the 
whole aerial column is thereby disturbed, and 
nentralization must take place by ascending or 
descending motion of air, according as the in- 
vading higher currents of air are too warm or too 
cold, thus also too light or too heavy for the in- 
different equilibrium. This ascending or de- 
scending aerial motion must last until the indif- 
ferent equilibrium of the column of air is again 
restored, and the consequence then is that the 
pressure of the atmosphere at the surface of the 
earth becomes as great as it would be if the tem- 
perature of the whole column of air bad changed 
as much as the equatorial current, causing the 
disturbance, deviates from the adiabatic tempera- 
ture corresponding to its place and its height. As 
the consumption of heat during the active ex- 
pansion of a quantity of air is independent of its 
commencing temperature, the air ascending at 
different placesin the torrid zone must retain 
the differences of temperature which it possessed 
before the rise. Hence it follows that relatively 
warm and cold currents of air flow polewards 
with different velocity in the higher and highest 
strata of air, and thereby disturb the indifferent 
equilibrium of the atmosphere in its whole 
course. Slowly flowing, too cold currents will 
give off their surplus pressure to the lower aerial 
strata on which they are resting, without caus- 
ing important disturbances by compress- 
ing them and thereby causing a ris- 
ing barometric pressure in a calm atmos- 
phere. Air-currents, which are relatively light, 
hot, and therefore strongly accelerated during 
their ascent, will on the other hand cause to un- 
dulate and carry with them the surface, insuf- 
ficiently weighted by them, of the aerial strata 
‘over which they pass, and will tbus, with a fall- 
ing barometer, cause upward aerial movements, 
lasting until the indifferent equilibrium is again 
restored in the whole column of air, According 
to this, variations of temperature of 20 to 40° F. 
in the highest strata of air suffice to produce the 
barometric finctuations observed atthe earth’s 
surface, thus also the maxima and minima of the 
atmospheric pressure. l 
This theory has met with considerable ap- 


proval; it, however, received the assent of thead- 
herents of the prevailing views only in certain 
points, or is even entirely ignored ù them. I 
have had occasion repeatedly to defend and 
further develop it. The papers relating thereto 
are entitled ‘‘ On the question of air currents” 
(1887), * On the general system of terrestrial 
winds” (1890), and ‘‘On the question of the 
causes of atmospheric currents” (1891). I am 
convinced that my theory will gradually meet 
with universal acceptance, as it rests on a basis 
of facts. Itis a necessary consequence of our 
system of instruction, however, that new funda- 
mental views, which contradict previous doc- 
trines, should ouly slowly gain ascendency. They 
must first be embodied in text books, and that 
can only take place when the new theory is 
worked out on all sides and the ruins of the 
hitherto dominant ones are cleared away. 


(Concluded. ) 
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Ball— Western Electric vs. 
University. 


The Western Electric “e Ball Club. of the 
Western Electric Company, bw. “"g won nearly 
every game played with commit. °l teams in 
Chicago, bas determined to try conclt..ions with 
Prof. Stagg’s crack University team. The game 
is to be played on the grounds of the University, 
Saturday afternoon, August 25. The names and 
positions of the players are as follows: 
| Chicago University. 


Base Chicago 


estern Electrics. 

X KErüSe endu enanss Pitcher........... .SCAgg. 
STGCK icin recenseo eae Cateher..........ee Pike 
Relley..... 2... eee ee 1 BAS@s6 avs anaes oe Winston. 
Mecbam...... 22.5 00e- Ə BUGCycd ia eames AQGKInSON. 
LVOD.... ce cee eee eee 0 3 BASE... -ceeeees _ Rothschild. 

8. Parker... cose reese Short Stop......-. Nichols. 

>. Wanrahoe..........65- Left Fleld........- Brow n. 
MAN obese eee Oe Centre Fleld....- Bowers, 
McKevitt......-....- Right Fleld..... .- spear. 
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ALTERNATING CURRENT WIRING AND DISTRIBU- 
TION. By Wiiuiam Le Roy Emmet, E.E. 
8vo., pp. 76. New York: ‘‘ The Electrical 
Engineer.” Price, $1.00. 

For many years we have had excellent wiring 

tables and other short-cuts to assist the engineer 
and artisan in figuring out a wiring scheme 
where Ohm’s law wasthe basic principle. For 
some time after the first introduction of alterna- 
ting currents it was known to but a comparative 
few that these same tables and short-cuts were 
not applicable to alternating currents. Gradu- 
ally, as experience was gained, it was observed 
that the copper that was sufficient for direct cur- 
rents was inadequate to alternating currents, but 
just what allowance should be made for the latter 
over and above that required by the former was 
not for some time known and empiricism became 
the rule. Gradually, as the effects of self and 
mutual induction and capacity of lines became 
better understood, empiricism gave way tomore 
logical and accurate methods, and to-day there 
are numerous large works that deal with the sub- 
ject of alternating current wiring and distri- 
bution in a most thorough manner. Works of 
this character are apt to be too technical for the 
average reader, and on account of their expense 
often beyond his reach. The present work isan 
attempt to obviate both of these difficulties, and 
is a welcome addition to the rapidly growing 
literature of alternating currents. 
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How tro Buio Dynamo-Exvectric MACHINERY. 
By Epwarp Trevert, Lynn, Mass. Illus- 
trated. 8vo., pp. 830. Bubier Publishing 


Company. Price, $2.50. 

This is an elementary work intended for ama- 
teurs or those who aspire to the making with 
their own hands machines of the character de- 
scribed. There is something very fascinating in 
works of this kind, and while there are a number 
of books already on the market intended to cover 
exactly the same ground as this, Mr. Trevert's 
book is by far the fullest that has come into 
our hands. The scope of the book is indicated 
by its table of contents, which we herewith re- 
produce : Chapter1, Historical Notes; 2, Princi- 
ples of Dynamo-Electric Machines; 8, Methods 
of Field Magnet Winding; 4. Forms of Field 
Magnets; 5, Armatures; 6, Howto Make a Toy 

' Electric Motor; 7. Huw to Makea Small Dy- 
namo; 8, How to Build a Two-Light Dynamo; 
9, How to Build a One-Half Horse Power Motor 
or Dynamo; 10, How to Build a One Horse 
Motor or Dynamo; 11, How to Builda Twenty- 
Light Dynamo;.12, How to Build an Alternating 
Current Dynamo or Motor; 13, Types of Com- 
mercial Dynamos (direct current) ; 14, Types of 
Commercial Dynamos (alternating current); 15, 
Types of Commercial Stationary Motors; 16, 
Types of Commercial Railway Motors; 17, 
Management of Dynamos and Motors. Appen- 
dix A, Tables of Wire Gauges; B, Some Practi- 
cal Directions for Armature Winding; C. Some 
Practical Directions for Field Magnet Winding. 

The illustrations are fnll and fairly executed, 
many of them * a working drawings from 
which patte” : zor castings may be made, and 
the exn’ _ „ions are explicit. 

The <“ok is readable, instructive, and should 
find a wide field of usefulness. 


For the lighting of Antwerp the novel plan is 
proposed of distributing water from steam pump- 
ing stations at a pressure of 775 pounds per 
square inch and using it at small district stations 
for driving dynamos by means of turbines. 
These stations would supply local consum" 
through a low-pressure two-wire circuit s.. 
Tte cost of coal per 16-candle power an ~” 
Placed at only 24 cents. ee 
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FOREIGN NOTES. 


The German Finance Minister has arranged for 
the establishment next year of chairs of Electro- 
Chemistry at the technical High Schools of Ber- 
lin, Hanover, and Aix la Chapelle. 

Messrs. Ducretet & Le Jeune, of Paria, have 
placed on the market a novel portable testing set. 
The case which contains the instruments is fitted 
with a galvanometer having shunts $, ,';, s» 1ds 
and 55459 multiplying values, and a plug-commu- 
tator which coup’es the galvanometer either to a 
fixed standard resistance of 10,000 ohms contained 
in the apparatus or to the cable to be tested. A 
second case contains eighty cells, dry battery, 


coupled in series, giving a difference of potential 
The galvanometer needle is 


of about 100 volts. 
composed of a magnetized bur, fixed toa thick 
copper disk, slightly recessed to receive it, The 
current traverses two flat coils of rectangular 
section secured on either side of the needle with 
clearance space. The needle oscillates in the in- 
terior of the coils. Fixed paralle} to the mag- 
netic needle is an index or pointer of sluminium. 
In making insulation tests two readingsare taken, 
one of the deflection when the 10.000 ohm coil is 
plugged in circuit, and the second with the cable 
whose insulation is to be measured. 


Herr Schultz, a German authority, holds that 
shunt dynamos cannot be made for over 1,000 
volts, and series dynamos for not over 3,000 volts. 
For simple transmission with 6,000 volts, for 
instance, as distinguished from distribution to- 
gether with transmission, he suggests using two 


series-wound dynamos connected in series, each 
of 3,000 volts, to connect these over the line wires 
with two series wound motors similarly con- 
nected; it is essential that the motors be coupled 
mechanically, otherwise they wil] not be equally 
loaded and would require regulators. 


~_ 


General News. 


————— 


What is Going on in the Electrical World. 

Warren, O.—The Mineral Ridge snd- Niles 
Electric Railroad has been sold under an order 
of court for $27,800. 


Peoria, Ill.—The Pekin and Peoria Electric 
Street Railway Company have been grunted a 


twenty year franchise for their proposed railwa 


line. 

Alpena, Mich.—A fire onthe 13th inst. de- 
stroyed the electric plant of the Northern Elec- 
tric Works, manufacturers of tannic acid from 
hemlock bark. 


Rochester, N. Y.—-The lease of the Rochester 
and Charlotte Ruilway by the Rochester Railway 
Company for a term of fifty years has been 
agreed upon. 


Cincinnati.—The city council has decided to 
adopt the ten-year contract plan for electric light- 
ing, and will advertise for bids. The ex®ting 
contract for electric lights expires November J. 


Jacksonville, Fla.—The council has passed 
to the second reading an ordinance providing for 
the purchase and erection of an electric lighting 
plant by the city at a cost not to exceed $75,000. 


Buffalo, N.Y.—The new trolley line between 
Tonawanda and Buffalo, via Kenmore, bas been 
opened for traffic. There are now three electric 
railway lines between Buffalo and the Tonawan- 
das. 

Jackson, Tenn.—The city has declared the 
contract forfeited with Shipman & Co.. of Wash- 
ington, for lighting the city by electricity. Ad- 
eons are to be made again for vew bid- 
ders. 


at the Delaware Water Gap for an outing a few’ 
days ago, and is interesting himself in the pro- 
posed electric road between Stroudsburg and 
Port Jervis. 

Santa Fe, N. M.-—An ordivance has passed 
the council which gives the Santa Fe Electric 
Company the right to construct and operate 
gas aud electric plants for illuminating and other 
purposes in this city. 

Delaware, O.-—The city council has granted a 
franchise to F. M. Marriott, H. W. Hague, F. T. 


é 


Stroudsburg, Pa.—Erastus Wyman arrived | 
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Jones, and S. W. Fowler, permitting them to 
erect and maintain a Harrison telephone system 
within the city. provided the work is put in with. 
in the next ninety days. 


Upper Sandusky, Ohio.—Snurveys for t 
Sandusky Valley Electric Railway sees teeni, 
begun. After a complete plot is made, the right 
of way will be asked from the several counties, 
cities and villages through which the line will 
pass. | 


Kansas City, Mo.—The Metropolitan Street 
Railway Company is remodeling and enlarging 
its power house at Ninth and Wyoming streets, 
this city. When this is done electricity for the 
levere road will be supplied from this power 

ouse. | 


Manchester, O.-- Frank E. Holliday. and as- 
sociates, of New York, have been here looking 
over the proposed electric road from this place 
to West Union, the county seat, a distance of ten 
miles. The road has been surveyed and the work 
will commence immediately. 


Charleston, S. C.—This famous old city, 
leader in the greatest rebellion that ever con- 
vulsed a nation. is away behind in street railway 
matters. The street cars are still drawn by horses. 
The council, however, has been applied to fora 
franchise for an electric tramway. 


Lake Helen, Fla.—-It is said by those who are 
in a position to know that Mr. J. B. Stetscn, 
the millionaire hatter of Philadelphia, proposes 
to build an electric railroad from Beresford, on 
the St. Johns River, throngh DeLand to con- 
oe with the Flagler East Coast system at Lake 

elen. 


Point Pleasant, N. J.—The South Jersey 
Street Railway Company, which recently began 
to operate a trolley road at this resort, is secur- 
ing a right of way from Bay Head to Lakewood. 
It is understood that the company intends to out 
straight across the country from Lakewood to 


Trenton. | 


Little Rock, Ark.—The Press of this city says: 
“The Brown Electric ahd Machinery. Company 
has recently made heavy sales of telephones in 
South Carolina, Kentucky, Tennessee. Mississippi, 
Louisiana and Missouri. The telephones are 
manufactured in Little Rock. So much for 
advertising.” 


Orange, N. J.-—The through line of the Snb- 
urban ‘Traction Company from Orange Valley 
and Orange through Watchung Heights, direct 
to the foot of Eagle Rock,is completed. A 150 
H.P. dynamo has been set up in the power house, 
and supplies ample power to run the cars over 


_the heavy grades. 


Oshkosh, Wis.—A final scttlement of the af- 
fairs of the Oshkosh Electric Light and Power 
Company has been made and Receiver Paige dis- 
charged. The company has been reorganized 
with A. E. Thompson and George Hilton di- 
rectors, in place of W. H. Huntington and 
Thomas D. Grimmer. 


Washington, D..C.—The Department of State 


bas received from Consul General Jones, at 


Rome, a profusely illustrated pamphlet, with 
translation, giving full details of the plant and 
appliances used in generating and transmitting 
2,000 horse power a distance of eighteen miles 
across the Campagna from Tivoli to Rome. 


Gloversville, N. Y.—The following officers 
have been elected for the new Amsterdam, 
Johnstown and Gloversville Railroad Company : 
President, David A. Wells, of Johnstown; vice- 
president, Francis Morris, of Amsterdam; gene- 
ral manager, Lawton Caten, of Gloversville; 
treasurer, James W. Greene, of Gloversville. 


Milton, Mass.—A corporation to be known a8 
the Milton and Boston Street Railway is being 
formed at Milton with a capital stock of $50,000. 
The company will construct and operate by elec- 
tricity a street railway from East Milton to Mat- 
tapan. A preliminary organization hae been 
made with these directors: A.A. Brackett, J. 
R. Lawrence, D. J. Brown, W. H. Rice, Milton; 
J. A. Duggan, T. H. McDonnell and W. P. 
Pinel, of Quincy. , 


Toledo, Ohio.—The Robisons will begin soon 
a new metallic power circuit, which will require 
the outlay of several thousand dollars. This will 
be extended throughout the city and furnish 
power to the various motors now snpplied by tbis 
company. This is entirely distinct from the 


street car service and embraces the supply to mo- 
tors used in seed houses, printing establishmente, 
pattern shops and like service. 


The decrease in 
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the use of natural gas ip these places has greatly 
increased the demand for electric motors. 


Anderson, Ind.—The county commissioners 
have granted a franchise to N. J. Clodfeller, of 
Crawfordsville; A. N. Painter, and V. C. Quick, 
of Alexandria, for an electric railway line through 
this county. The line projected by the company, 
which will be known as the Indiana Gas Belt 
Company, will run from Indianapolis to Marion, 
a distance of seventy-five miles, parsing through 
Ingall, Fortville, Pendleton, Anderson, Alexan- 
dria, Jonesboro, and Gas City. ‘Lhe capital stock 
of the company is $200,000. 


Haverhill, Mass.—Mr. Charles Corliss, of 
this city, a large real estate owner, is at the head 
of ao electric reilroad project which is nothing 
less than a trunk line extending up the Merri- 
mack Valley from Massachnu etts and from the 
headquarters of the Merrimack to the banks of 
the St. Lawrence opposite Quebec, nnd covering 
in its route the mountain, lake and wild wood 
regions of Now Hampshire and Canada, From 
this trnnk line branches are designed to extend 
east and west to all points which it is considered 
desirable to reach. : 


Lawrence, Kan.—A patent has been granted 
to Lucian L Blake, of this city, for a ‘‘system of 
signaling between an anchored light-ship and a 
shore station, the combination with telephonic 
signaling instruments at the shore station. and 
telephonic signaling instruments on the ship, of 
an insulated cable extending from the instru- 
ments on shore to a point near the anchor, a con- 
ducting anchor chain, a transformer interposed 
between the cable and the chainund having its 
low resistance coil in circuit with the anchor chain 
and its high resistance coil in circuit with the 
cable, and a circuit leading from the anchor chain 
to a submerged plate over the ship's side and 
including the instruments on the ship.” 


Toronto, Can.—The G/obe, aflame with lo>al 
pride, remarks : * Boston wants to know why she 
cannot have Toronto's system of street watering. 
Chicago would like to take pattern from the 
Toronto railway franchise, New York is reminded 
that her telephone costs five times as much as the 
Toronto one, Omaha uses the ateel-broomed street 
sweeper invented by a Toronto official and first 
used in this city, and the Paris police have just 
adopted the Toronto idea of a bicycle police 
patrol.” —The specifications for an electric light- 
ing plant fer this city. as prepared by the city 
engineer, have been completed and issued in 
pamphlet form, and tenders are advertised for. 
The specifications call for three triple expansion 
engines. 


Chicago.—The Jnter Ocean in mentioning the 
fact that Judge Scales has allowed the assignees 
of the insolvent estate of the Grant Locomotive 
Works to rent the factory to the Siemens & Halske 
Electric Company of Americ» says: ‘‘Since the 
Grant Locomotive Works assigned, about a year 
ago, the plant has been idle, and a thriving town 
that was springing up abont the factories has 
been deserted. It is said that the rental by the 
electrical conpany means a reorganization and 
combination of the Grant Compiny, the Wells- 
French Car Company, and the Siemens & Halske 
Company’s interests in a great manufacturing 
center in Cicero.” —The Chicago General Ruil- 
way Company, in a letter to real-estate men in- 
terested in land along certain proposed routes, 
promises that the lines to be constructed will be 


‘equipped with the finest electric trains on 
earth.” 


New York.—Dr. T. L. McDermott, of Louis- 
ville, Ky., chairman of a committee who are on 
a tour of investigation of electrical subways and 
electric light, power and street railway aystems, 
was inthe bands of Mr. Hess, the president of 
the board of electrical control for a few hours, 
and m an account of his observations says : 

We have seen seme wonderful things. Mr. 
Hess took us down into the largest manhole in 
the city of New York. where there are 22,000 
We} laid, each of which is in daily operation. 

le also took us into the smallest manhole in the 
city, at the corner of 32 street and Broadway. 

understand from him that subways have been 
ae A 1n every principal street in the city. except- 
ae oe A and Ninth avenue. He also tells 
gro a there are over 200.000 wires under- 
a pa in the City of New York—more-than in 
apa other cities in the world.”—In_ its stock 
OW at; the Evening Pest of the 14th ERYS: 
e hi inghouse July orders were the largest in 
mory of the company, and footed up $980 - 

, Including the contract for equipment for the 


United Electric Light and Power Company of - 


ew York for several hundred thousand dollars.” 


ELECTRICITY. 

Boston, Mass.— Wire Commiasioner Murphy 
has sent notice to the following companies in- 
forming them that they must place their wires 
underground except in cases admitting of ex- 
emption permits: Boston Electric Co., Boston 
Electric and INuminating Co., Suburban Light 
and Power Co., Charlestown Gas Co., Brookline 


` Taal 


Ae wer 


THE MANHATTAN INCANDESCENT ARC LAMP. 


Gas Co.. Walworth Light and Power Co., 


Church Green Light and Power Co., Steam Heat 
and Power Co.. Boviston Square Light and Power 
Co., American Bell Telephone Co., New England 
Telephone Co., Western Union Telegraph Co., 
Mutual Union Telegraph Co., Postal Telegraph 
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matic Fire Alarm Co., Electric Protective Associ- 
ution, Pulsion Telegraph Co., Telegraph Wire 
Co., Boylston Telegraph Co. 


Chesaning, Mich.—At a special election here 
it was decided to have an electric light and 
waterworks plant as soon as possible. 


The Manhattan Incandescent Arc Lamp. 


‘yhis lamp, pictured below, has many features that are 
radical departures from existing types. 

The lamp 18 designed to present the following advan- 
ages: 

First—Fewness of working parts and decrease in cost of 
repairs. 


Secord—EcoLomy in trimming and carbons. 


Third—An ecclosed globe to act as a : park arrester and 
to prevent insects from collecting in glubes. 
Fuourth—Susceptibility to artistic design. 


Fifth—An arc lamp that would burn singly with economy 
on incandescent circults. 


Sixth—A iamp that wculd be ge.erally more :egular in 
feed an. positive tu cutting out. 


The most importaut feature of the lamp, covered by 
broad patents, 1s the inclosed globes. ‘Ihe outer globe is 
air tight at all points except at the bottom, where there 
is a hand-hole large enough to permit of cleaning and 


.trimmitg ths lamp. This hand-hole ts yieldingly Closed 


by a detachable dust-pan. ‘This is the only practical 
method of jreventing the oxidation of caibuis by 
closure, as it makes it practical 10 trim the lamp without 
disturbing any air-tight bearings The upper oening of 
the oulor globe is secured tu the carbon frame and there 
made air tight by asbest«s gaskets, the globe and trame 
screwing into the body of the lamp. 


Within this enclosing globe, and immediately surround- 
log the arc, 1s a sinaller glube Into which the carbons are 
fed, there Delug, however, uo atr-tlght bearings. ‘The in- 
side globe acts as achamber of hi,h rarefaction, while 
the outer globe ts a storage fur the products of combus- 
tion, or diluting chamber, thus preventing access of air 
containing oxygen tothe carbon polots. On the formation 
of an aic, the eicic sed air is heated and rarefied, the sur- 
dlus air escaping through the lower vent. The contained 
oxysen is scon reduced by combustion with the carbon 
points tu carbon monoxide, and this, with the remaining 
nitrogen, suircunds the aic and protects the points from 
further combustion. 


By this system of burning of carbons, half-inch carbons, 
It $8 Claimed, will burn eighty hours without retrimming 
and without any blackening or discoloration of the globe. 


The address of the company is 50 Broadway, New York, 
and 753 Monadnock Building, Chicago. 


The Faries Universal Lamp Holder. 
The ' Universal Lamp Holder,” made by the Faries 


Manufacturing Company of Decatur, 111.,18 one of those 
useful appliance; which commend themselves on sight. 


Co., Commercial Union Telegraph Co., Bostou 
Electric Time Co., Boston District Merserger 
Co., United Lines Telegraph Co.. Postal Tele- 
graph Cable Co., Commercial Cable Co.. Mutual 
District Messenger Co., Financial Telegraph 
Co., Direct United States Cable Co. „Empire and 
Bay State Telegraph Co., Gold and Stock Tele- 
graph Co., American Press Atscciation, Police 
Department, Signal Service, Holmes’ Protective 
Association, Holmes’ Burglar Alarm Co., Auto- 
matic Fire Alarm and Extingnisher Co.. United 
States Electric Fire Signal Co., Boston Auto- 


THe FARIES UNIVERSAL Lamp HOLDER. 


The device ts patented, and the manufacturers have had a 
number of them 1n use in their own shops, and are thus in 
ap sitios (ooffer them to users and the trade, guaran- 
teeing them lo give great satisfaction. The accompanying 
illustrations convey an idea of thedevice and its manner 
of operation. It is adjustable to any point within the 
radius of the arm or combined arms, both horizontally 
and vertically, and is especially recommended for shop, 
.factory and office use. The folder is made of brass tubing 
“fous Sizes and forms, and is finished tn black enamel 
G, €u Nn, or the makers wil) polish or nickel the brass if 
the U..weomer prefers. 


7 ELECTRICITY. 
ĀIO 


iiai The Joseph Dixon Crucible Company. ‘The perepolitan Electric Co. recetved some pretty good: 
oseph Dixon Crucible Company, Jersey City, N. J., Ordersf.rI. X.L. Triple Braid Wire during the last week, 
Manufacturers of lead penelis, crucibles, stove polish,and Among the number be‘ng one for thirteen miles and one 
other graphite products, bave felt the necessity of stiffen. f0" ten miles, large sizes. ‘This wire ts coming into promi- 


Seashore Electric Railway Company; W. H. Shaffer and 
Isaac C. Kennedy. 
_ The Charles F. Rich Company, Detroit, Mich.—to manu- 
facture and deal in gas and electric light fixtures. Capital 
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ing the backbones of their salesmen who have complained 
of competitors’ cut prices, and do It after the rollowing 
fashion. In times like these, when work is none too 
plenty, and the max ufacturer is anxious for orders and 
the salesman likewise, there 1s great temptation to cut 
prices for the sake of getting a quantity cf business and 
thereby deluding our elves into the idea that we are pros- 
perous because we are busy, forgetful! of tbe fact that the 
more business one does at a loss the slimmer wijl] be the 
bank account at the end of the year. 

Prices once broken down are hard to re-establish, and it 
18 even doubtful if they can be re-established. 

Furthermore, a manufacturer who once gets the reputa- 
tion of making cheap goods wili find tt dimcult to obtain 
good prices even for bis best goods, and fine products at 
good prices are always in fair demand at all times. 

There is neither money nor reputation to be gained in 
doing work for less than a ‘air price, andthe very men 
who profit by beating the salesman down and by inducing 
him to enter thetr order at cut-throat competition prices, 
respect him less and respect his house less than if he 
had stuck manfully to the principle that first-class gcods 
demand a fair price. 


The Gilliland Telephone. Company. 


The Gilliland Telephone Company of Chicago are meet- 


ing with good success in the introduction of their tete- 
phone, The instrument ts mace in a subs‘ antial manner 
ard is artistic in form, consisting of Magneto mounted on 
back-board with desk, Bi-Polar Magneto Trarsmittter. and 
Telepbone Receiver with cord, and 1s sold outright at a 
fal price. 

Their Central Office and Exchange System for towns 
and small cities is complete and c ompreher sive. 

‘The president, M: W. H. McKinlock. and the general 
manager, Mr. J. J. Nate, have spent the greater portion 
of their lives in telephone and Kindred el c(rical interests, 
securing therefrom a broad and valuable experience, 
which are very necessary factors to the advancement of 
te’ ephone work, and we believe that with the apparatus 
which this company are now handling. and the vast op- 
portunities for Work in the telephone field, a successful 
fut’ re is assured. 


nent notice In the West, being already a favorite in the 


East, aul the Metropolitan Electric Company carry a 


laige supply always on hand toenable them to fill orders 
without delay. 


The Mather Electric Company cf Manchester, Conn., 
report the shipment last week of a car-load of electrical 
apparatus, consisting of one 250 light dynamo and ten8 
H. P. Manchester type slow speed motors, with special 
starting boxes, to the Massachusetts State Insane 
Asylum at Danvers. ‘he motors will be used for 
Operating ventilating fans throughout the building, the 
Whole Installation being in the hands of G. M. Angier & 
Co., Of Boston, New England contractors for Mather appa- 
ratus. 


Mes. rs. Willams, Tod & Co., of Youngstown, O., who 
built the engive forthe Ferris Wheel at the Fair, have 
built and shipped to the Brocklyn Ediscn Company, for 
their Pearl street station, a large engine, which tt is be- 
lieved will open the way for its makers to get a good 
share of the business in the electrical field. 

It is of 1,200 a. r., 130 revolutions, of the compound 
marine type, with three cylinders. The fly wheels weigh 
1,800 lbs. each. It is coupled direct to the Edison multi- 
polar machines. 


n — 


INCORPORATIONS. 

The Monarch gngine-Stop Company (incorporated in W. 
Va.), New York City—to manufacture, Duy and sell steam, 
electrical and other engines, machinery and machines, 
engine-stops, etc. Capital stock, $250,000. Promoters: 
Leonard W. Swaat, Jos. Livingston, New York City ; Chas. 
A. Benton, Riverdale, N. Y. 


The Citizens’ Electric Ligut and Power Ccmpany, Pen- 
sacola, Fla.—to operate electric Nght ard power plant tor 
supplying electric power for lighting, heating and me- 
chanical purposes. Capital stock, $20.000. Promoters: 
T. E. Welles, S. C. Cobb, Chas. J. Heinberg, Pensacola. 


The Crown Point Electric Company, Crown Point, Ind.— 
to own and operate alight. heat and power plant in Crown 
Point, Ind. Capital stock, $10,000. Promoters: Geo. K. 
Wheeler, E. S. Tice, ©. H. Olsen, Crown Point. 


Stock, $20.000. Inc rp>rators: Wallis Boileau,of Phila- 
delphia, and Frederick Linsell and Charles F. Rich, of De- 
troit. 

The Mercantile Carbon Company of New York City—to 
manufacture a new electrode for arc lamps. Capital 
stock, $50,000. Directors: Albert C. Seibold, of Mt. Ver- 
non, and Henry Hoyt and S. M. Comstock, of New York 
City. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT I8BUED àUGUS: 14, 1894. 


ELECTRIC RAILKOADS AND APPLIANCES. 


524 366. Electric-Railway System. Theodore B. Wilcox 
a eury Wilcox, Newark, N. J. Filed Aug. 1, 
1843. 

524,367. Electromagnetic Contact-Making Device for Elec- 
tric-Kaliway Systems. 'l'heodore B. Wilcox and Heury 
Wilcox, Newark, N. J. Filed Aug. 1, 1898. 

524,368. bl Clilc-RKaliway system. ‘Theodure B. Wilcox 
uod Heury Wilcox, Newark, N. J. Filed Aug. 16, 1892. 
Kepewed Aug. 1, 1893. 

524,434. Couduit-Cleaning Device. Charles O Ehlert, New 
ork, N. Y. Filed Aug. 22, 1893. 

524,517. Tiolley-Wheel aud Support. David R. Thomas, 
baltimore, Md., assiguor of one-half to William F. 
Harendt, same place. Filed May 26, 1894. 

524,532. Switch for Klectric-Kallway Cars. Timothy A. 
Remsen, Broukiyn,N. Y. Filed June 2, 1898. 

524,672. ‘Trolley-Wire Switch. Johan M. Andersen, Bos- 
tun, Mass., assiyior of one-half to Albert Anderson, 
same place. Filed April 26, 1894. 

ELECTRIC LIGHTS AND APPLIANCES. 


524,305. Arc-Lamp Post. Richard R. Bowker, New York, 
N. Y. Filed June 22, 1894. 

524,387. Electric-Are Lamp. Otto H. Swoboda, New York, 
N. Y., assiznor to Sigmund Bergmann, same place. 
Filed July 19, 1893. 

524,388. Eleciric Search Light. Edward R. Knowles, Mid- 
dletown, Coun., assi, pur to the Schuyler Electric com- 
pany or Cunnecticut. Filed Jan. 9, 1893. 

524,462, A:C Lamp. Kob. rt Drysdale, Everett, Mass. 
Fil.d Jan. 14, 1893. i 

MOTORS, DYNAMOB, ETC. 


524,373. RKezulation of Dynamo-Electric Machinery. Ed- 
ward M. Bentley, Boston, Mass. Filed Dec. 28, 1890. 
524,376. Compounding Motor-Generators. James Burke, 
ochenectady, N. Y.. assignor to the oeneral Electric 
Company, Boston. Mass. Filed vune 5, 1894. 

524,373. system of Electrical Distribution. Thomas A. 
Edl-ou, Llewellyn Park, N. J. Filled Dec. 6, 1886. 


TBS: Fes Wayne Electric- Corporation: The Akron Insulator and Marble Company, Akron, OLIO 53,341, system of Power Distribution and Kegulation. w 
“ Every week,” says a writer in the New York Recorder, —tO manufacture and deal in insulators, tubing, electrical John W.Gibboney, Lynn, assiguor to the Geieral Elec- nS 
“ I hear more and more of the success of the Fort Wayne machinery, appliances, goods, sj eclalties, etc. Capital aa Con Er aT ee cabin Hi Jen- D 
Electric Corporation. At thelr offices at 115 Broadway stock, $20.000. Promoters: Jas. P. Loomis, Albert L. Bou- ‘kins, Lynn, assignor to the General Electric Company, D 
there Is an alr of business prosperity that speaks well for man, Adelbert L. Daniel, Jas. P. Hemphill. Samuel C. Boston, Mass. Filled Feb. 3, 1894. f 
the shrewd management of President McDonald. There Dyke. 524,396. Coutroller for Electric Motors. William B. Potter, ear 
g i i , Lynup, assignor to the General Electric Company, Bos- 
is no doubt of the superiority of their goods and tbey The Ohio Metal Company, Norwalk, Ohio—to deal in and ton Mass. Filed Dec. 21, 1893. 
are not afraid to let the world know that they are in the manufacture metal goods, gas and electrical fixtures. etc. 524,407. Electric M tor. William L. Silvey, Dayton, Ohio. 
field.” Capital stock. 25.000. Promoters: E. F. Rowley, W. H 521,426. Electromagnetic Motor. Nikola ‘Tesla, New n, 
A ap E E E E A York, N. Y., assignor tothe ‘Tesla Electric Company, oon 
Price, Jas. G. Gibb3, Geo. T. Thomas, N. O. Allen, F. A. sawe place. Filed Oct. 20, 1888. 
St. Louis as It Was and Is. Powers. R. K. Rood. Filed March 2, 1894. aE 
K teddi i , 524,533. Dynamo-El.ciric Machine or Electric Motor. ee 
Our thanks are tendered to the American Electric Manu- The Lancaster RaflwayCo.struction Company, Trenton, Alonzo B see and Walter L. Tyler, Brooklyn, N. Y. = 
facturing Company of St. Louis fora well-f_lled pamphlet = N_J.—to build, constrict and furnish material for the Filed May 10, 1894. : | 
entitled ‘A Historical and Descriptive keview of St. construction of electric and steam railroads. Capital De EIA Me At ignore to the Stanley Labor tory 
Louis.” The book is neatly printed and Miled with hand-  gtotk, $100,090. Promoters: Henry Baumgardner, Michael Company, same place. Filed April 13, 1892. O 
some illustrations of the numerous objects of note inand — Reilly, Geo. N. Reynolds, Jno. E. Hubley, Frank H.Steacy, 524,615. Motor-Regulator. Joseph F. Sheahan, New AN 
around the city, among which are views of parks, bridges,  ijavid B. Shenk, Lancaster, Pa.; Hugh E. Crilley, Ale- York, N. Y. Filed May 28, 1894. tat 
hotels, railroad stations, business houses, private resli- town, Pa.; ‘i heo. Mace, Trenton, N. J. TELEPHONE AND ee ee ae pr 
‘eet: ‘ 521,480. Telephonic System. Henry A. Chase, B(Ston, yids 
cian ee St. L fi ae aaa en iaiioatche The Gilmore Water and Electric Li;ht Company, Inde- "Mass., ASR ghor to Albert Watts, same place. Filed co 
E eee A oe pendeuce, Oregon—to furnish water for domestic and April 16, 1894. , ais 
has of being among the most splendid cities of he republic ; ; 524,524 ‘Telephone-Transmitter and Resistance Varyio xg? 
other purposes, electric Isht, beat and water or electric 3 a Ferma a ‘olvin, N York, N uae 
and One of the most progressive. ` , : Mater al 'theref(r. Frank R. Colvin, New York, N.Y. we Dh 
i h 4al dmnort or Other power. Capital stock, $30,000. Promoters: L.C. Filed Oct. 10, 1893. Shey 
The statistics given attest the commercial Importance — Gilmore, J.S. Cooper, J. A. Veness, D. B. Taylor, J. M. 524,633. ‘Telegraphic Transmitter. Frank F. Howe, Mari- ae 
of the city in manufacturing, fnance and trade, and in ; , e ta, Ohio. Filed Jan. 15, 1894. . Aur 
l Vanduyne, A. S. Locke, Independence. ` bo 
the electrical business she occuples an advanced position i BATTERIES. Bik 
alike in the character of the articles produced and the The Boston Automatic Fire Alarm Company, Portland, ss 374, Battery-Changer ter Electric Circuits, Charles wal 
celerity with which the citizens avail themselves of tne Malne—to manufacture and Cealin electric fiie and bur- Bernhardt, Chica,,0, 111., assignor of one-half to Wil- al 
latest Improvements. There are 50C men en ployed in glar alarins. Capital stock, $250,000. Promoters: E. 8S. Nam Aa ee pla e. Filed Nov. 23, 1891. Re- EEN 
Cowles, Jersey City, N. J.; Edwin Sheafe, Boston, Mass.: bewed Jan. 19, 1034. i Rta, 
electrical work. l ogee 524,656. Electrical Storage-Battery. Burton C. VanEmon, Hal fy 
The American Electric Manufacturtig Company may W. O. Underwood, Lynn, Mass. san Franctsco, Cal.. assignor to Geo. H. Roe and Gus- ~ Meter 
well fee] apride In the city in which they are located, and The Co-operative Electric Railway Company, Chicago, tav Sutro, same place. Filed Nov. 6, 1893. "hae 
to whose business repute they are contributing by the — Ill.—to acquire, sell. lease or operate railways; to buy, a R ea, GA ee ae ee tet 
; Mas : ; “rat. ; 524.343. ectrica onductors. win D. McCr ’ belie 
manufacture of Jnucaudescent lamps surpassed by no: e In use or operate franchise aad the same, to MANURCTUTE; Alpine, a:siguor to the Norwich Insulated Wire Com- “4 lt. 
the country. sejl or operate patents protectivg electric railway equip- pauy, Harrison, N.J. Filed Nov. 29, 1893. iy 
ee ee eae ments, and to do any business for the best Interests of the soe? ea EN É ET seat ieee Sree Sar 
` spro ~ te C ; ; > a assignor to the Genera ectric Company, ` cae 
COMMERCIAL PARAGRAPHS. co upany, oe Capital Stock, F 10000, Promoters : Morris aa: Filed May 22, 1893. Toy 
she A N. Evinger, Chas. E. Nurnap, Isaac T. Dyer. 524.383. ae Sa a Central a T Ai Zi Pa 
The Citizens’ Electric Company, Springtield, 11.—to pro- Herrick, schenectady, N. Y., assignor to the Gene eae 
The Siemens & Halske Electric Company of America, al- A . ae oe p TIRDI AEE T p Electi 1c Company of New York Filed June 9, 1894. ie 
though momentarily obstructed by the cestiuction ef pg  ÔVCE and rurnigh electricity fr light, beat and power, and 524,384, Double-t brow Snap-Switch. , Edward M. Hewlett, K 
; ee ks. i : iiis side i bust ao Ginee: te to use and furnish e’ectiical appliances and electrical Schenectady. N. Y.. assignor to the General Electric = Ray 
Chicago works, STADIA resuming DISI EBs Since tHE aiscoveries naw tn Use or bereafier to bu discovered. Cap- „ „_ Company, of New York. Filed July 2, 1894. T U bp 
fire 1bis company bas clcsed six coLtracts for various A i i p ‘ 524,386. Electric Time-Recorder. Harry ‘l'. Johnson, Eliz- pee 
Taner OVIMCIINENTCOL whlch the: two nokt IMI tAnt Ital stock, £60,000. Incorporators: John McCreery, Fred. abeth, N. J. Filed Dec. 26, 1893. sm 
classes l l y. / 1OSt p D. Buck, L. H. Coleman, P. W. Harts and Edwin A. 524,467. Insulating-turnbuckle. Henry H. Luscomb, y 
are the Hotel Savoy, New York, for a large Hghting plant, Wilson. Hartford, Conn. Filed June 5, 1894. ot 
and Franklin MacVeugh & Co., tu Chicago, for a power 524,518. Automatic Flectric Signaling Device. Edward A. Vo 
transmission plant. The Chelsea Electric Light Company, Chelsea, Mich. Hermann, St, Louis, Mo. Filed April 16, 1894. i ER 
Capital stock, $25.000. President, Chas. M. Davis: vice- sau vee A ke BHAT S Anatole C. Carles, Dos, 
eee eee ` A i, on Portland, Me. Filed Airil 14, 1894. ea 
The Mather Electric Company of Manchester. Conn., ae Archie W. Wilkinson: o Frank P. 584635. Inductior-Coil Charles L. Jaeger, Maywood, N. J. pt 
x : i : ‘G ‘ e W ~T, ° ; ' a , . ` y . DU , St. Paul, ~i 
phia, of two 45 K. w. direct connected dynamos tor the Bar- POlders are connected with the Glazter Stove Works. a Minis Geer croncuall 4c Jaa: Borum, gale ee 
tram Apartments of that cit. These dyuamos are to be The Seashore Electric Company, Asbury Park, N. J.—to place. Filed April 19, 1894. i b Bo 
of the new Mather multipolar type, directly connected to supply the people of Asbury Park with electric Mghts and PA Pa George H. Winslow, Pittsburg, Pa. eae 
Woodbury engines, and when completed this will be one of electric power for mechanical purposes. Capital stock, B2t.ig4 ca inz-Turnbuckle. Louis McCartby, Boston, x ts 
the finest direct connected plants in Philadelphia. $100,000." Tnucorporators: J. C. Shaffer, president of the Mass. Filed June 13, 1894. aed 
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EDITORIAL NOTES. 


The The annual meetings of the 
British British Association and of the 
Association. American Association for the 
Advancement of Science were held almost simul- 
taneously this year, the one at Oxford, the other 
in Brooklyn. 


These two meetings suggest com- 
parisons, but we fear this is a case where com- 
parison would be odious to Americans. The 
attendance at the B. A. meetingsaggregated over 
2,000 people—probably five times as many as 
attended the Brooklyn sessions, which seems to 
show that Enghshmen take more interest in 
scientific studies than Americans. 

The American Association ignored the science 
of electrics, and there was, therefore, no reason 
why its proceedings should be reported in elec- 
trical journals. 

At Oxford the main features of the programme 
were papers bearing upon electrical subjects in 
the various sections, if we except the presidential 
address of Lord Salisbury, who spoke not asa 
scientist but as a layman, but whose remarks 
were of intense interest to his immediate audi- 


ence, and to the wider audience, who 
have since read it. A comparison suggests 
itself here which cannot be smothered. 


What politician or statesman have we in public 
life in America capable of preparing a paper of 
this nature on a par with Salisbury’s ? 

Prof. Riicker’s address before Section A is 
reprinted in part elsewhere in this issue. It 
deals with some phenomena of terrestrial mag- 
netism, and with the needs of the science. The 
thoroughness and enthusiasm of the author are 
manifest throughout, and the paper presents 
many facts not hitherto considered by students 
in this branch of science. We are not surprised 
to learn that the large lecture theatre where the 
lecture was delivered was crowded to over flow- 
ing, and that Lord Kelvin moved a vote of 
thanks to the lecturer. 

The abstract of the discussion on Lord Kel- 
vin’s paper on “Preliminary Experiments to 
Find if Subtraction of Water from Air Electri- 
fies It,’ which we are also able to present slong 
with the paper, shows the independence of the 


British mind. The members of the B. A. are 
evidently unwilling to accept even Kelvin’s con- 
clusions without doing considerable thinking 
on their own account. 

Mr. Parker's _description”“of the Oxford light- 
ing station is scarcely a scientific paper, but it 
shows what scientific practice can accomplish in 
central station economy. We wonder how many 
American stations, operating in'similar,territory, 
can, show equal financial ‘results? Mr. Parker 
states that, although for the greater part of the 
year only half-load was required, the coal con- 
sumption had averaged but 6.38 lbs. per unit sold, 
and the revenue „had been 10s, 11d. for each 
8 o. P. 35 watt lamp; supplies, management 
and office expenses having cost §.249d. per unit. 


-The year had begun with 5,060 lamps connected, 


the number having;increased_to 7,774 on June 
30. 

It is evident that we have not correctly esti- 
mated the sense of humor possessed by our 
British cousins. The only spark of fun at the 
Brooklyn meeting seems to have been a ghost 
hunt conducted by two or three men of science; 
whereas at Oxford, unless the programme is mis- 
leading, there wasa perfect fusillade aimed at 
the respective audiences, in the various sections, 
of funny papers—perhaps we should say scien- 
tifico-humorous papers, For instance, Mr. 
Swinburne dealt, not with the hunting of 
ghosts, but with “The Hunting of Governed 
Engines.” Mr. Preece cracked true British 
jokes about his siren, which screeched once and 
could never be made to do it again. The anthro- 
pological section giggled over A Paper on the 
Significance of Ticklishness, and grew sentimen- 
tal over one on Shoe-throwing at Weddings, 
There was also a paper on ‘‘ The Philosophy of 
Holes.”’ 

The average of the papers was high, and we 
congratulate our British friends on the success 
of the meeting. Nothing in the nature of start- 
ling discoveries was made known, if we except the 
claim of Lord Rayleighand Prof. Ramsay, in the 
chemical] section, to the discovery of anew ele- 
ment in the atmosphere, and this claim has not 


yet been verified; it is in fact received with some 


skepticism both in England and America. 
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ELECTRICITY. 
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The ELECTRICITY was all along op- 
New Units posed to the introduction of 
in new terms into electrical nomen- 
Practice. clature. We have given many 


reasons for our opposition, chief of which was 
the confusion which would inevitably result. Now 
we learn from the London Electrician that the 
leading men in the profession at the meeting of 
the British Association got into a perfect mess 
of discord and contention because they did not 
use correctly the names of some of the units 
of recent adoption, and that an entirely useless 
discussion was occasioned by the ignorance of 
the participants as to what they themselves were 
talking about: “ Prof. S. P. Thompson also 
sinned by appropriating the word ‘ reactance’ to 
express the idea usually conveyed by the word 
‘impedance.’ An alternating current, he said, 
is determined by the ratio of the electromotive 
force to the reactance! Now, not only have 
Oliver Heaviside and other mathematicians em- 
ployed this word ‘ reactance’ to express only 
that term in the impedance expression which is 
dueto magnetic induction, but this meaning of 
the word has become fairly generally adopted, 
and it has even been authoritatively accepted in 
America. Prof. Thompson’s act in annexing the 
word to express what everyone else knows as 
‘impedance’ is therefore liable to lead to con- 


fusion.” We sko.ald say so. 
o sQeeecee 
The Reference was made last week 
Golden Rule: to Mr. Coffin’s Pecksniffian 
A declaration at Boston that both 


Sampie Case. his company and himself had 
been in the babit of acting in accordance with 
the Golden Rule in their treatment of the Edi- 
son Licensees. 

The remark sounded well to those, if there 
were any, who could believe it. But it was re- 
garded ns a vagary of a diseased mind by the 
great majority who were in position to contrast 
the acts of the company with the honeyed words 
of the President. 

We will cite one case where Mr. Coftin, or 
some one else, put the Golden Rule into practice 
for the company. 

There have been for a number of years two 
lighting stations at Atlantic City. One is an 
Edison Licensee, the other was originally 
equipped with United States apparatus, after- 
wards adopting the T.-H. arce-lighting system. 
Neither one has been over-prosperous, yet both 
have earned a little more than operating ex- 
penses. The Edison station had both a moral 
and legal right to claim that the General Com- 
pany should not sell to their competitor any ap- 
paratus for incandescent lighting, aud they relied 
on their rights. ‘They also went to the Westing- 
house Company. and as a matter of justice to in- 
vested capital the latter agreed not to sell incan 
descent apparatus to the T.-H. station, although 
under no obligation of any kind. 

Then without warning or discussion with the 
local Edison people, Mr. Mullins, of the Phila- 
delphin office of the G, E. Company, sold to the 
T.-H. station an alternator, with which they 


proceeded to cut inte the Edison territory. Mr. 


Coffin had been appealed to, and had written 
over his own signature that the order should be 
cancelled and the machine should not be shipped. 
This letter is in evidence. However, as stated, 
the machine was shipped, and has been in opera- 
tion for some time to the great detriment of the 
Edisou Licensee station. 

We rather expect the Licensees in this instance 
to find out, ina court of law, just how much 
damage they have sustained through the appli- 
cation of the Golden Rule by the General Elec- 


tric Company. 
EATI PO 
An True independence for all man- 
independent kind has been for centuries the 
Company. dream of philosophers, the goal 
which reformerg have striven for, the sum of the 
Men differ 


as to what constitutes independence, either of 


patriots ambition in all countries. 


the State, the individual, or the corporation ; 
they also differ as to the best means by which 
to attainit. butthey all agree that the millennium 
The fact that 


American business concerns have been up to a 


will not be possible without it. 


recent date absolutely independent in the con- 
duct of their business bas been the most impor- 
tant feature in the development of our com- 
merce. When we see, therefore, a single com- 
pany, in this age of trusts and trade arrange- 
ments, manifesting itsalbsolute independence in 
every feature of its policy and conduct, we feel 
that this company merits special mention—that 
it should be held up before its competitors and 
customers as a bright example. Such a com- 
pany isthe Brush Electric Company of Cleve- 
land. Our statement will, perhaps, cause sur- 
prise in certain quarters. There may be some 
skeptical souls who will refuse to believe it. But 
it must be so, becnuse the Brush Company ac- 
knowledges it. This she uld be all the evidence 
required, but new proof was furnished last week, 
when Mr. Charles T. Hughes made affidavit to 
the fact that he is manager of the Eastern District 
office of the General Electric Company ; that he 
is in the babit in the regular course of his busi- 
ness, and according to instructicns from his 
superiors, of putting in bids for apparatus both 
as manager for the General Electric Company 
and as Eastern agent for the Brush Company of 
Cleveland. 

Thus intending purchasers of apparatus may 
knoow that the bids of the G. E. Company nnd 
the Brush Con pany are competitive in the fullest 
sense, and that the Brush Company is honestly 
and truly independent. 

eevee tO. ccece 
General History repeats itself, and it has 
Electric. repeated itself more often in the 
brief career of the General Electric Company 
than in any case on record, 

When the stock was selling at 115-119 the in- 
siders and their subsidized touts were shouting 
that it would go to 150; meantime both C. A. 
Coflinand Drexel, Morgan & Co. were going short 
of the stock. Almost every month during the 
past two years the per;ormance has been re- 
peated. Something of the kind is going on just 
now, but we note a decreasing vehemence in the 
claims for the property. 
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The fact is, and the main body of the stock. 
holders will realize it some day, that the com- 
pany’s condition is hopeless, They are doing at 
the rate of less than eight millions of business, 
and it would take twenty millions at fair prices 
to enable them to show any profit. At the prices 
they are selling for, they are losing money every 
week. The treasury is nearly empty of assets, 
and all talk of dividends being resumed is the 
veriest rot. The payment of any dividend what- 
ever 18 an absolute impossibility under the law 
until reorganization has taken place and the 
$14,000,000 impairment of capital made good. 

The company has no organization and the 
entire outfit is utterly demoralized. There is no 
head to the business, nothing but bickering and 
strife among the half-dozen petty officers. Mr. 
Coffin, the only man of brains in the lot, has 
been stripped of all power and compelled to ad- 
vise with men like Ord and Greene regarding the 
Recently Mr. 
Coffin was compelled to suffer the humiliation of 


ordinary details of the business. 


arguing with the Board for three hours to get a 
There 
is nothing but contention and discord from top 


$270 bill paid to one of his young men. 


to bottom in the company. 
This sort of thing does not breed success, 
avis sions O.....-. 

A dazzlivg illustration in the World of last 
Sunday shows a short-haired and ancient look- 
ing maiden (said to be Miss Meg Merrilies) 
flashing light from her body while engaged in 
taking ‘‘a million volts of electricity.” There is 
a page of description of which this is a fair 
sample: 


Susceptible youths bave told me, time and 
again, that I looked like an angel, but this is the 
only time I have ever felt the part. I am ex- 
hilarated by my own radiance, far more exhilar- 
ated than I was by the mere playing with the 
tire. I wonder whether I shall retain to the end 
of my days the glory that is upon me. 

A grateful warmth steals through my veins. I 
feel as light and airy as if I were floating 'twixt 
the arch of heaven and the earth. And, in an- 
ticipation of holding my glory for all time to 
come, I see in my imagination men bow down in 
worship, as those before the throne of ‘‘ She.” 


If she ever said half as much to Tesla it is 8 
safe bet that he fainted dead away. 

Before the season is over we shall see similar 
pictures on the bill-boards, and then we will all 
know that the dime-museums have a new attrac- 
tion—the Bearded Lady, the Dog-Faced Giant 
and the Seven-Legged Chicken must al] give 
way to the Electrical Man who takes a million 
volts and shoots showers of fierce flames without 


wincing. 
seein: Oo siege 


A LIVELY discussion was carried on in the Lon- 
don Lancet for some weeks on the use of elec- 
tricity in the treatment of trigeminal neuralgia. 
Prof. Rose described two cases in which surgical 
operations had been resorted to, electric trest- 
ment having been ineffectual. Dr. Julius 
Althaus defends the' science of electro therapy, 
and recommends for neuralgia, the application 
of the continuous current for some thirty to sixty 


minutes at atime, repeated daily for two or 
three weeks. If the electric current caunot cure 
nenralgia in less than three weeks, we think it 
will have to stand aside in favor of the morphine 
pill or the guillotine. There is such a thing 88 
paying too high a price even for life itself. 
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At present internal dissensions exist betwen the Bos- 
ton and New York end of the Trust, with the Boston group 


on top. 
Tue above is from a two-column article on 


Trusts in the reading matter columns of the 
Boston Herald. We locate it thus exactly be- 
canse we know that the gentleman who edits the 
financial columns of the Herald would not like 
to assume the responsibility for so erroneous an 
opinion. The Boston group are on top in about 
the same way that Paddy, in the well-known 
story, bested his adversary by lying flat on his 
back while the latter sat on him, claiming that he 
could always fight best in that position. We 
recommend the news editor of the Herald to re- 
fer all his G. E. matter to Mr. Hosmer, who 


knows a thing or two. 
eO... 


Hon. Georae B. Smaw, who died at his home 
in Eau Claire on the 27th, was well known to a 
great many electrical men, having had charge of 
the Ansonia Company’s World’s Fair Bureau 
last year. He wasa successful politician, and 
lefta wide circle of friends. He was Supreme 
Chancellor of the Order of the Knights of 


Pythias from 1890 to 1892. 
-O.. 


THERE seems to be no doubt that Mr. R. T. 
McDonald and the Fort Wayne Electric Corpo- 
ration are inshape to drive the fina] nails into 
the coffin of the General Electric Company. 
They are already well organized and will soon be 
inthe railway field. The former friends and 
supporters of Mr. Coffin in New England are in 


active sympathy with Ft. Wayne. 
ea Sees o 


Ir is expected that the stockholders of the 
Ft. Wayne Electric Company will receive a dis- 
bursement of from $4.50 to $6 per share before 
October 1. This does not apply to the General 
Electric Company, which seems in a fair way to 
realize nothing whatever from the Ft. Wayne 
property. 


a i 

THe twin lamps of the Electric Construction 
and Supply Company, now used by the Brook- 
lyn Edison Company for their street lighting, 
mark a distinct advancein the art, and reveal 
new possibilities for incandescent lighting sta- 
tions, We expect to hear more of Mr. Jobn 
Knight, the inventor. 


Knapp Electrical Works in Trouble. 


It is reported from Chicago, as we go to press, 
that Mr. Myron A.Knapp,of the Knapp Electrical 
Works, has confessed judgment in the sum of 
$29,000 in favor of his father. 


The Power of the Age. 


(From the Toronto Empire.) 


ELECTRIC RAILWAY FOR SALE. 

Electricity is the power of the age and for street railway 
trafic it has practically superseded every other motive 
power. The electric railways throughout Ontario have 
deen such a pronounced success that there will doubtless 
be a rush of capitalists to obtain the electric railway of 
ae Westminster, B. C., and extending from that city to 

ancouver, the sale of which ts announced through The 
Eiypire’s advertising columns. 


We have not learned that auy considerable 
body of capitalists rushed to the Pacitic Coast to 
be let in on the ground floor of the great electri- 
cal enterprise connecting New Westminster and 


Vancouver, B.C. ELECTRICITY is, however, the 
Power of the age. 


ELECTRICITY. 


Brooklyn Electricai Society. 


The above-named society bas resumed its 
regular meetings, which will be held this winter 
in the rooms of the Brooklyn Edison Company, 
through the courtesy of Mr. W. S. Barstow. The 
first meeting for this season was held at the home 
of Mr. Ira G. Hoagland, 427 Eighth street, when 
several new members were admitted. The course 
of lectures provided is a good one. 


EUGENE PHILLIPS’S CLAMBAKE. 


Men may come and men may go; times may 
be good or bad; business may be booming 
or languishing, but the generous hospitality of 
the American Electrical Works diminisheth 
never. For the sixteenth year in succession Mr. 
Eugene F. Phillips, that prince of good fellows, 
in conjunction with his colleagues, had sent out 
invitations through the length and breadth of 
the land calling together the workers in the great 
electrical field to eat, drink and be merry at 
the well-known trysting place where the succu- 
lent bivalve, known the world over as the clam, 
can be manipulated, served and eaten in more 
dainty fashion thin auywhere else in the world. 
As all our readers know. this place is Haute 
Rieve, near Providence, where the annual clam- 
bake of the American Electrical Works was 
given on Saturday, the 25th. 

The gathering this year was somewhat larger 
than usual in numbers; a wee bit less rollicking 
than usual, yet withal a gay aud festive throng, 
whose unanimous intent was, for the time being, 
“to drive dull care away,” and let the Tariff Bill, 
the thieving Senators and the grasping Sugar 
Trust take care of themselves. 

After the preli ninary lunch there was a ball 
game between the Boston and Providence teams, 
in the playing of which some pretty work was 
done by the Hubites, who eventually vanquished 
their opponents by a score of 26 to6. Meantime 
in the lunch room that inevitable football had 
been set a-rollipg, to the discomfiture of innu- 
merable hats aud bare heads, including also a 
somewhat badly sprained ligament in the right 
leg of Mr. F. E. Donohoe, Chicago representative 
of the American Electrical Works. 

For the less youthful and active members of 
the party there were varions quiet amusements 
provided, including target practice, ‘‘putting the 
hammer,” ete., ete. The patriarchs inthe party 
preferred to sit smoking on the piazza, listening 
to the orchestra, until all were summoned to as- 
semble on the crest of the hill to bave their in- 
evitable photograph taken. 

Now the clams and their fixings were ready to 
be served at table and the crowd soon disaplayed 
their capacity for enjoying Rhode Islund’s favor- 
ite dish. It was a beautiful and typical feast 
withal; nothing lacking to make it a perfect all- 
round “bake,” such as cau be partaken of no- 
where else on earth. Over the exercises at the 
well filled tables, under an enormous tent, Mr. 
Phillips himself presided in his usual happy 
manner. Mr.C. W. Price, of New York, acted 
as toastmaster, and called upon the distinguished 
guest of the day, Hon. J. C. Wyman, of Valley 
Falls. 

Mr. John I. Sabin, of San Francisco., an inti- 
mate friend of Mr. Phillips, and the gentleman 
who first suggested these annual clambakes, 
spoke entertainingly in a reminiscent vein. 

Mr. A.S. Hibbard, of Chicago, then responded 
with a little song, which was much enjoyed and 
evoked loud cries for ‘‘more.” Frank Ridlon 
called for a rising vote of thanks to the American 
Electrical Works, which was promptly adopted 
with musical honors. 

This concluded the exercises round the tables, 
after which the fun was resumed in the lunch- 
room aud on the lawn until the hour of departure. 


—_—_ Pa en 


In providing this pleasure for so large & party 
of visitors, Messrs. Hathaway, Ackerman, Car- 
roll and Donokoe were unremitting in their at- 
tentions and labors, and there was & universal 
sentiment of regret that Mr, Remington was un- 
avoidably absent through sickness. 


THOSE PRESENT. 


C. E. Stunp, New York. H. A. Cleverly, Philadelphia. 
G. H. Phillips, Norwich. Warren 8. HII. Boston. 

G. M. Fernald, Boston. F. C. Mason, Brooklyn. 

E. P. Shaw, Newburyport. R. B. Pratt, New York. 
Daniel Chalmers, New York. E. A. Chapel, Chelsea. 

W. F. Weber, Norwich. W. T. Thurston, Providence. 
S. L. Miller, Narraga’t Pier. F.C. Hand, Scranton. 

R. A. Ripley, Boston. H. E. Hall, Boston. 

H. L. Chatterton, Pro‘dence. F. C. Corbin, Cincinnati. 

T. H. Biffer, Boston. E. F. Tremaine, Brocxton. 
R. E. Breck. Bridgewater. S. B. Condit, Boston. 

G. H. Thurston. Providence. D. K. Carpenter, Brockton. 
F. E. Gibson, Carlton. F. G. Hill, Waltham. 

S. W. Clapp, Boston. G.Wilmot, Newburg. 

F. C. Gifford, Waltham. G. W. Warde, Concord. 

C. S. Pettman, Chelses. W. P. Brown, Boston. 

G. B. Lamder, Concord. F. B. Whitin, Whitinsville. 
D. L. Mitchell, Taun'on. G. H. Darling, Providence. 
G. Livermore, Boston. M. P. Burbank, Whitins ville. 
W. F. Downer, Canton. W. A. Cook, Boston. 

G. C. Allen, New York. F. P. Hoffman, New York. 
E. Holines, Providence. G. R. Lean, Cleveland. 

F. J. Coburn, Chelsea. H. H. Day, Boston. 

H. G. Tuckerman, Boston. C. G. Burleigh, Boston. 

F. S. Palmer, Boston. C. Odell, Salem. 

E. L. Perley, Salem. E. R. Tilton, Boston. 

F. J. Boynton, Boston. C. A. Clark, Boston. 

P. H. Alexander, New York. D. L. Scott, New York. 

H. A. Howard, Boston. R. B. Brown, Boston. 

S. Alger, Bridgewater. R. O. Greene, Boston. 

H. J. Lockwood, Newport. <A. Neilson, Boston. 

F. N. Phillips, Providence. P. Fahey, Boston. 

3. Camneron, Boston. S. Young. Lowell. 

J.O. Darling. Providence. G. A. Wall, Providence. 

V. A. Thomas, Providence. L.S. Urquhart, Lynn. 

A. C. Day, Lyon. S. L. Thurston, Providence. 
C. Philips, Attleboro. J. A. Bastom, Attleboro. 

F. S. Rentield, New York. C. S. Jones, New Britain, 
C. L. Frisble, New Britain. Orin Smith, Jr., Pawtucket. 
W.H. Sawyer, Providence. James A. Welsh. Pawtucket. 
F. C. Robbins, Boston. L. M. Clarke, New Haven. 
A. D. Blodgett, Boston. F. S. Mead, Montreal. 

P. C. Ackerman, New York. A.C. White, Providence. 

C. O. Baker, Jr., Newark. W. H. Sargent, Brooklyn, 
C. W. Price, New York. E. F. Phillips, Providence, 
H. W. Pool, New York. H. H. Sherman, Auburn, R.I. 
W.S. Key, Boston. N. B. Kinson, Pawtucket. 
W.C. Fale-, Pawtucket. C. F. Baker, Boston. 

H. M. Bullard, Boston. D. Mitchell, Boston. 

C. R. Dey, Boston, J. M. Ditson, Boston. 

C. Q. R. Ring, Boston. W. K. Warner, New Bedford. 
R. W. Smith, Boston. E. A. Colby, Newark, N. J. 
C. T. Selfert, Pawtucket. F. P. Costello, Boston. 

W. D. Shortwell, Boston. J. E. Fenley, Boston. 

D. A. White, Concord. D. A. Harrington, Boston. 
G. G. Garrish, Fall River, G. H. Olin, Fall River. 

H. W. Jones, New Bedford. Frank Ridlon, Boston. 

R. H. MeCabe, Boston. H. B. Cram, Boston. 

James Bradley. Boston. J. W. Roche, Worcester. 

C. Sylvester, Fall River., P. E. Waters, Brockton. 

G. A. Sterre, Providence., W.M. Brophy, Boston, 
Jobn Carroll, Montreal. J. F. Beck, Providence. 
A.S. Hibbard. Chicago. J. Andrews, Boston, 

W. H. Babcock, Hartford. F. H. Thomas, Chicago. 

H. F. Woods, Boston. W. W. nle, Boston. 

A. A. Ziegler, Boston. G, Sawyer, Boston. 

R. L. Tuft, Boston. E. R. Phillips, Providence. 
E. Stone, Providence. B. F. Leavitt, Providence. 
A. Otis Smith, Boston. F. E. Donohoe, Chicago. 

T. J. Many, Chica o. L. A. Ferguson, Chicago. 
C. MeLaughlin, Boston. E. B. Barker, New Haven. 
F. E. Walker, kiver Point. W.A. Munro, Providence. 
J. Tregoning, Attleboro. E. C. Perkins, Providence. 
H. A. Perrin, Pawtucket. W A. Hathaway, Providence. 
J. I. Sabin, San Francisco. F. J. Hovey, New York. 

R. H. Whithers, Providence. W.J. Barnes, Providence. 
vw. C. Langford, Providence, S. R. Payson, Providence. 
T. K. Hutchins, Providence. G. H. Preble, Providence. 
' L. Luther, Pawtucket. Jobn F Drake, Providence. 
3. H. Farr, Entield. Conn. F. C. Holst, Providence. 
"G. Hartford, Pawtucket. H. G. Martin, Providence. 

. H. Peckham, Providence. L. R. Willis, Waketteld. 

. A. Swain, Waketield. G. Heathcote, Providence. 
. E. Chaffee, Providence. S. B. Allen, Providence. 
nH. Dempster, Providence. — Allsopp, Providence. 
W.P. Gannett, Jr., Prov'dce. F. B. Batch, Providence. 
W. D. Wright, Providence. S. Smith, Boston. 

G. A. Stetson, New Bedford. J. C. Wyman, Valley Falls. 
J. W. White, Providence. C. G. Peterson, Providence. 
A. D. Wheeler, Boston. F. B. Barker, Providence. 
F. C. Perkins, Manchester. C. IL Barney, New York. 
W.C. Preston, Providence. David Boynton, Chicopee. 
J. Christie. Boston. J. S. Keenan, Boston. 
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The British Association. 


Annual Meeting at Oxford—Summary of 
Closing Proceedings—Interesting Papers. 


(Spectal from our London Correspondent.) 


The attendance at the sessions has increased, 
reaching on the 10th inst. nearly 2,500 people. 
Interest in the proceedings has been well sus- 
tained and the papers have been, as a rule, above 
the average. In addition to those mentioned in 
our report of last week, the following have been 


presented : 


Experiments to find if subtraction of water 
from air electrifies it, by Lord Kelvin and 
others. 

Preliminary experiments for comparing the 
discharge of a Leyden jar through different 
branches of a divided channel, by Lord Kelvin 
and Alex. Galt. 

Continuous current distribution of electricity 
at high voltage, by Thos. Parker. 

A new analytical representation of terrestrial 
magnetism, by Dr. Adolph Schmidt, read by 
Prof. Schuster. 

A suggested explanation of secular variations 
of terrestrial magnetism, by Prof. Schuster. 

Construction of dehcate galvanometers, by 
Prof. Schuster. 

Minimum current audible in telephone, by 
Lord Rayleigh. 

An attempt at a quantitative theory of the tele- 
phone, by Lord Rayleigh. 

Volume-charges accompanying magnetization 
in nickel tubes, by Dr. Peddie. 

Hysteresis of iron and steel in rotating mag- 
netic fields, by F. G. Baily. 

Mirrors of magnetism, by Prof. 8. P. Thomp- 
son. 

Advantages of alternate currents, by Prof. 
S. P. Thompson. 

Signaling through space, by W. H. Preece, 
C. B., ete. 

A special chronograph, by H. Lea and R. 
Bragge. i 

Some very interesting experiments on the elec- 
trolysis of glass were described by Prof. Robert 
Austen. 


Preliminary Experiments for Comparing 
the Discharge of a Leyden Jar through 
Different Branches ofa Divided Channel.* 


BY LORD KELVIN, P.R.S., AND ALEX. GALT, 


B.S8C., F.R.S.E. 


In these experiments the metallic part of the 
discharge channel was divided between two lines 
of conducting metal, each consisting in part of a 
test wire, the other parts of the two lines being 
wires of different shape, material, and neighbor- 
hood, of which the qualities in respect to facility 
of discharge through them are to be compared. 

The two test wires were, as nearly as we have 
been hitherto ab'e to get them, equal and simi- 
lar, and similarly mounted. Exch test wire was 
51 cm. of platinum wire of .006 cm. diameter 
and 12 ohms resistance, stretched straight be- 
tween two metal] terminals at the ends of a glass 
tube. One end of the platinum wire was sol- 
dered to a stiff solid brass mounting ; the other 
was fixed toa fine spring carrying a light arm 
for multiplying the motion. The testing effect 
was the heat developed in the test wire by the 
discharge, as showa by its elongation, the 
amount of which was judged from a curve traced 
by the end of the multiplying arm, on sooted 
paper carried by a moving cylinder. Two of 
Lord Kelvin’s vertical electrostatic voltmeters, 
suitable respectively for voltages of about 10,000 
and1,500, were kept constantly with their cases 
connected with the outer coatings of the Ley- 
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den, and their insulated plates with the inside 
costings of the Leyden. 

1. In the experiments hitherto made, the two 
wires to be tested have generally been of the 
same length. When they were of the same 
material, but of different diameters, the testing 
elongation showed, as was to be expected, that 
the test wire in the branch containing the 
thicker wire was more heated than the test wire in 
the other branch. In a continuation of the ex- 
periments we hope to compare hollow and tubu- 
lar wires of the same external] diameter, and 
same length and same material. 

2. With wires of difterent non-magnetic ma- 
terial—for example, copper and platenoid—of 
the same length, but of very different diameters, 
so as to have the same resistances, the testing 
elongations were very nearly equal. 

3. In one series of experiments the tested con- 
ductors were two bare copper wires, each .16 
cm. diameter, 9 metres long, and resistance .085 
ohm, which, it will be observed, is very small in 
comparison with the 12 ohms in each of the 
platinum test wires. One of the copper wires 
was coiled in a uniform helix of 40 turns on a 
glass tube of 7 cm. diameter. The length of the 
helix was 35 cm., and the distance from centre 
to centre of neighboring turns therefore 4 cm. 
The middle of the other copper wire was hung 
by sild thread from the ceiling, and the two 
halves passed down through the air to the 
points of junction in the circuit. The elonga- 
tion of the test wire in this channel was more 
than twice as much as thaf of the test wire in 
the channel of which the helix was part. 

4. One hundred and seventy-one varnished 
pieces of straight soft iron wire were placed within 
the glass tube, which was as many as it could 
take. This made the testing elongation 10 times 
as great as in the other channel. 

5. The last comparison which we have made 
has been between iron wire ‘and platinoid wire 
conductors. The length of each was 502.5 cm. 


‘The diameter of the iron wire was .034 cm., and 


its resistance 6.83 ohms. The diameter of the 
platinoid wire was .058 cem., aud its resistance 
6.82 ohms. Each of these wires was supported 
by a silk thread from the ceiling, attached to its 
middle (as in 3 and 4 for one of the tested con- 
ductors). Fourteen experiments were made, 
seven with the test wires interchanged relatively 
to the branches in which they were placed for 
the first seven. The following table shows the 
means of the results thus obtained, with details 
regarding the electrostatic capacities of the Ley- 
den jars and the voltages concerned in the re- 
sults. 

In each case four Leyden jars, connected to 
make virtually one of capacity .02742 microfarad, 
were charged up to 9,000 volts, and discharged 
through divided channel. The energy, therefore, 
in the Leyden before discharge was 11.10510" 
ergs. In each of the first three cases 1,450 volts 
were found remaining in the jars after discharge; 
in each of the last four 1,400. 


| Elongation of testing 


Energy re- A 
maining In | pee SMER I OAR 2 

Leyden After | Energy used. | In channel , In channel 

discharge. | containing | contatning 
platinoid. iron. 

means. means. 


| | 
29 10% ergs. {10°82 X 10% ergs. 01794) 01226) 


“OIS61 -.01829 “O17 > 01239 
“ “ W83, DILA j 
27 X 108 ergs./10-84 X108 ergs. 01823) 012769 
. ta “01828 ! “91280 | 
be | i LOIS2K | 01836 01244 f -01281 
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The mode of measuring the elongation of the 
test wires was, as may be understood from the 
preceding description, somewhat crude, but it is 
reassuring to see that the mean results in the 
cases of 10.82 and 10.84 megalergs of energy 
used are so nearly equal. The ratios for the 
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two circuits are, in the two cases, respectively 
1.48 and 1.46. The conclusion that the heating 
effect in the test wire in series with the platinoid 
wire is nearly one and a half times as great as 
that of the test wire in series with the iron is 
certainly interesting, not only in itself, butin 
relation to Prof. Oliver Lodge’s exceedingly 
interesting and instructive experiments on al- 
ternative paths for the discharge of Leyden jars, 
described in hisbook on ‘‘Lightning Conductors 
and Lightning Guards,” which were not decisive 
in showing any general superiority of copper 
over iron of the same steady ohmic resistance, 
but even showed, in some cases, a seeming supe- 
riority of the iron for efficiency in the discharge 
of a Leyden jar. Our result is quite such as 
might have been expected from experiments 
made eight years ago by Lord Rayleigh, and de- 
scribed in his paper ‘‘On the Self-Induction and 
Resista nce of Compound Conductors. ”* 


A Special Chronograph. { 


INST. C. E., AND ROBERT 
BRAGGE. 


In hiscapacity as electric inspector for the city 
of Birmingham, the duty of one of the writers 
is to test the accuracy of the electric meters used 
in that city. The test involves an accurate 
measurement on the one hand of the current of 
electricity passing through the meter, and on 
the other hand of the period of time during which 
the current of electricity effects a certain num- 
ber of revolutions of the meter armature. 

For the electrical measurements he selected a 
Crompton potentiometer, but as hischronograph 
was not accurate enough, he drew up a specifi- 
cation upon which the English Watch Company 
built the chronograph exhibited to the meeting. 
The ideal chronograph is one with a perfectly 
divided dial, an absolute prompt start, a definite 
stop at zero, and a continuousor running motion 
of the hand. 

The test-room chronograph under notice is not 
intended for use as a watch; it is purely and 
simply a micrometer applied to time, and there- 
fore it has only two pointers—one from the 
centre, giving seconds and their fractions, the 
other placed halfway between the centre and 
circumference, showing minutes upto sixty. The 
dial of sluminium being engine divided, is 
mechanically perfect; and being of large size, 
24 inches of sight, the divisions of ten to the 
second are clearly defined. 

The prompt absolute start is obtained by dis- 
pensing with all intermediate gearing, and rely- 
ing on the main train of wheels impelled by the 
ordinary mainspring. The starting lever not 
only releases the balance wheel, but at the same 
time, by themomentary contact of a light spring 
blade, impels the wheel in the required direction. 

The absolute stop at the end of an observa- 
tion 18s obtained by the frictional contact of the 
aforesaid spring blade with the edge of the bal- 
ance wheel. 

The absolute stop at zero is obtained by fixing 
upon the axis of the seconds wheel a collet car- 
rying a blade. Upon the top of the movement 
there is a lever which. during the period of an 
observation, is held back; but when the obser- 
vation is concluded it is set free by the push of 
a button, and falls to a point where it crosses the 
path of the blade already referred to and stop- 
ping the wheels brings about the absolute stop 
we require. ' 

The last thing requisite is for the seconds hand 
to have a continuous run. Everything tried up 
tothe present has had a tendency to accelerate 
its rate, aud is therefore inadmissable. The 
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lever escapement has been adhered to, and by 
using hard-stone jewelings, and by observing 
great accuracy in the angles ‘of the pallets, the 
makers are enabled to double the ordinary num- 
ber of beats—36.000 instead of 18,000; and al- 
though in.every beat there are three processes, 
the whole follows so smoothly that the progres- 
sion of the hand is practically continuous. 


Preliminary Experiments to Find if Subtrac- 
tion of Water from Air Electrifies It. 


BY LORD KELVIN, P. R. S., MAGNUS MACLEAN, M. A., 
F.R.S.E., AND ALEXANDER GALT, B.SC., F.R.S.E.* 


Experiments with this object were commenced 
by one of usin December, 1868, but before any 
decisive result had been obtained circumstances 
rendered a postponement of the investigation 
necessary. 

A glass U-tube with vertical branches, each 18 
inches Jong and about 1 inch bore, with the upper 
eight inches of the branches carefully coated 
outside and inside with clean shellac varnish, 
was held fixed by an uninsulated support at- 
tached tothe upper end of this branch. The 
other end was filled with little fragments of pum- 
ice soaked in strong pure sulphuric acid or in 
pure water; and a fine platinum wire, with one 
end touching the pumice, connected it to the in- 
sulated electrode of a quadrant electrometer, A 
metal cylinder, large enough to surround both 
branches of the U-tube without touching either, 
was placed so as to guard the tube from electric 
influences of surrounding bodies (>f which the 
most disturbing is liable to be the woolen cloth 
sleeves of the experimenters or observers moving 
in the neighborhood). This metal tube was kept 
in metallic connection with the outside metal 
case of the quadrant electrometer. The length 
of the exposed platinum wire between the U- 
tube and the electrometer was so short that it did 
not need a metal screen to guard it against ir- 
regular influences. An indiarubber tube ( metal 
metallically connected with the guard cylinder 
would have been better) from an ordinary blow- 
pipe bellows was connected to the uninsulated 
end of the U-tube. Air was blown through it 
steadily for nearly an hour. With the sulphuric 
pumice in the other branch the electrometer rose 
in the course of three-quarters of an hour to 
about 9 volts positive. When the pumice was 
moistened with water, instead of sulphuric acid, 
no such effect was observed. The result of the 
first experiment proves decisively that the passage 
of the air through the U-tube gave positive elec- 
tricity to the sulphuric acid, and therefore sent 
away the dried air with negative electricity. A 
corresponding experiment with fragments of 
chloride of calcium instead of sulphuric pumice 
ave a similar result. In repetition of the ex- 
periments, however, it has been noticed that the 
strong positive electrification of the U-tube 
seemed to commence somewhat snddenly when a 
gurgling sound, due to the bubbling of air 
eee i ligna, whether sulphuric acid or 
Utube be E n in the bend of the 
the oe a e eard. We intend to repeat 
sis Hath: nts with arrangements to prevent 

ng of the air through liquid. 
Sie N our original experiment 
lated U-tube peers with water in the insu- 
filled with ae = with an untnsulated U-tube 
and the acta ie 1c pumice between the bellows 
ig artificially a ae BU that the air entering it 
iiaae co . With this arrangement the 
the bisang ct k was negatively electrified by 
Batona i e air through it; but this electri- 
trifieat; y have been due to the negative elec- 
cation of the dr j i 
ao y entering air to be expected 
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from the result of our first experiment. We in- 
tend to repeat the experiment with artificially 
dried and dis-electrisied air blown through the 
U-tube containing pumice moistened with water. 


DISCUBSION, * 


A lively debate ensued, the main point of dis- 
cussion being the validity of the method of ex- 
periment. Prof. Quincke, of Heidelberg, con- 
sidered that the observed electrification might 
possibly be accounted for by the movement of 
the desiccating fluid in which the pumice was 
soaked, Prof. Lodge conceived that Lord Kel- 
vin had attributed to condensation results which 
might be wholly accounted for by the friction 
of the air in its passage through the apparatus, 
Particles of dust carried over from the bellows 
would become electrified by friction agaiust the 
indisrubber tube through which the current of 
nir was forced ; and the particles of moisture in 
the midst of the lumps of pumice might similarly 
be affected. Prof. J. J. Thomson threw doubts 
on the validity of experiments made with air 
rushing through tubes. Prof. Fitzgerald sug- 
gested that any electritication dne to chemical 
action by the drying agent could be prevented 
by cooling the apparatus to a sufficiently low 
temperature, Prof. S. P. Thompson observed 
that if there was any doubt as to whether the 
evaporation of a substance caused its vapor to 
become electrified, that doubt ought to be dis- 
pelled by the fact that between the positive car- 
bon and the vapor, in a voltaic arc, there was a 
pressure of some forty or fifty volts--a ditfer- 
ence of potentials which could only be accounted 
for on the hypothesis of actual electrification by 
volatilization. 

Prof. Schuster pointed out thatin experiments 
of a highly complicated nature, like those with 
which Lord Kelvin and his colleagues had been 
dealing, the validity could only be established 
by a careful process of elimination, and this was 
exactly what Lord Kelvin and his colleagues had 
done. That the use of one drying agent slone, 
or only one form of the experiment, would war- 
rant a doubt as to the validity of the conclusion 
was admitted by all; but the experimenters had 
been careful, by using various desiccating sub- 
stances, and by varying the form of the experi- 
ment, to eliminate every one of the special marks 
of reasonable doubt, and had little or no doubt 
that the subtraction of water from air does elec- 
trify it. Lord Kelvin, in reply, said that Prof. 
Schuster was quite right. 


Continuous Current Distribution of Electri- 
city at High Voltage : 
Being & Description of the Lighting of the City of Oxford. 


BY THOMAS PARKER. ft 


The site determined upon for the central sta- 
tion is situated on the banks of the Isis, some 
1,500 yards from the center of the area to be first 
lighted. This necessitated the use of a high- 
tension supply, and after due consideration, the 
high-tension continuous current system was pre- 
ferred to the alternating, as giving the decided 
advantages of being able to supply the light day 
loads with batteries when the main generating 
station is shut down, aud also of being able to 
use efficient motors. At the central station high- 
tension continuous currents are generated at an 
E. M. F. of 1,050 to 1,100 volts. The current is 
conveyed to a central switch station, situated in 
Broad street, by means of two pairs of cables, 
each having a sectional area of ‘2 square inches. 
The insulation resistance is 3,000 megohms per 
statute mile; these cables are drawn into iron 
pipes. The cables are led tu double-pole switches 
in the switch station, and by means of omnibus 
bars to the transformer boards. The current is 
taken through a resistance of about 40 ohms be- 
fore leaving the station, and passesinto the bigh- 
tension side of armature of the motor- generator, 
and excites the field by a few turns of series 
wire on the magnets. The brushes on both 
commutators are kept permanently down, and 
the machine begins to revolveas a motor, the 


' For the above summary of the discussion of Lord Kel- 
vin’s paper we are indebted to “The Electrician ` (London). 
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shunt which is connected across the low tension 

armature rapidly energizing the field magnets to 

the full saturation, so that the speed does not 

exceed the normal 550 revolutions. So soon as 

the machine is fully excited the high pressure 

primary current will have fallen to about 3} am- 

peres, which is the actual] in-put with no current 

on the secondary. The transformer is now run- 

ning “‘light,” and the secondary E. M. F. can be 

adjusted by means of the multiple contact switch 

and resistance coilsabove-mentioned, When this 

corresponds to the pressure at thattime on the 

network, connection is made with the secondary 

armature and the mains. This is accomplished 

at the central switch station by momentarily 

opening and closing a small switch, which, short- 

circuiting the voltmeter, causes an increase of 

current to flow throngha magnetic switch placed 

in the sub-station. The latter switch has its 

magnet coil always in circuit with the pilot volt- 
meter, the small current constantly passing be- 

ing sufficient to affect the switch. When the 

voltmeter cable is short-circuited at the switch 

station, the resistance is so arranged that the 

full current required to operate the switch is al- 

lowed to pass through the wires, and causes the 

magnet to ascend and actuate switch to com- 

plete the circnit between the low tension ar- 

mature and mains. On the switch at the switch 

station being again broken, the magnet drops 
and revolves a cam wheel to a position suitable 
for breaking the circuit, when the magnet is 
again energized from the switch station. The 
voltmeter now reads as before, having been only 
momentarily short-circuited, the one wire doing 
duty to voltmeter and operating the sub station. 

The E£. m. F. on pilot voltmeter is kept constant 
by means of the regulating resistances in the 
primary circuit, as before explained, When the 
load has fallen again, which is indicated by the 
pilot voltmeter, the transformer is disconnected 

in a similar manner. First of all the resistance 
is inserted until the ammeter shows that no cur- 

rent is being supplied from the transformer to 
the network, then the switch short-circniting the 
voltmeter is again made and broken, causing, as 
before, one-fourth of a revolution of the cam 

wheel, which this time allows a spring to pullout 
the contact piece which joins the transformer to 
the mains. As the switch is not, under ordinary 
circumstances, broken while there is current 
passing, there isno sparking at the brushes, and 
consequently the switch requires no attention. A 
cut-out arrangement is provided, so that in the 
event of too much current being supplied from 
the transformers to the mains, a magnet is raised, 
knocking the cam wheel round and breaking cir- 
cuit, but leaving the switch ready to be worked 
again from the switch station. This cut-out also 
protects the transformer inevent of the machine 
being placed on the circuit without the E. M. F. 
being properly adjusted, or in case a hot bearing 
should cause the transformer to pull up. Each 
transformer consists of an ordinary horseshoe 
magnet with a single armature, the secondary 
winding being placed on top of the primary, 
with a commutator at each end. The brushes are 
always left down, and as the action of the two 
windings neutralize each other, no alteration of 
load is required for change of load. The bear- 
ings are fitted with automatic oil pumps, which, 
drawing their supply of oil from a chamber con- 
tained in the dynamo pedestal, use the same oil 
again and again, and transformers have been 
working for a period of six months. without 
changing the oil. 

The low-tepsion distributing network consists 
of armored cables. The cables consist of two 
sizes, i. e., $-inch and }-inch section, and are 
laid in a trench under the footpaths, being pro- 
vided with disconnecting branch boxes, so that 
any section or street can be cut out. Here 
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again, owing to the use of continuous currents, 
a saving is effected, there being no loss due to 
induction, anda pair of steel armored flexible 
cables can be used. This makesa difference in 
the cost and trouble of connecting up new con- 
sumers; also asthe cables themselves are flexi- 
ble, a good deal of trouble and expense is saved 
when they are laid where gas and water pipes are 
found at varying depths beneath the footpaths. 
The high-tension feeders to the transformers are 
a similar class of cable to the trunk mains, being 
drawn into iron pipes. At the present time there 
are seven transformers in use and five sub-sta- 
tions. At some sub-stations two transformers 
are used; it was thought advisable to keep to one 
standard size. At the switch station at Broad 
street there are installed two transformers and a 
battery capable of discharging at the rate of 120 
amperes for eight hours. This battery will sup- 
ply about one-twentieth of the load that the pres- 
ent station was designed for, and is capable of 
taking the load from about 1 o’clock in the morn- 
ing until half an hour after sunset. The battery 
is charged by a small motor generator, which 
gives an output of 33 volts, 100 amperes, from 
the secondary armature, being supplied from the 
network at an E. m., F. of 103 volts on the pri- 
mary. The 33 volts obtained from the secondary 
armature is put in series with the network, giv- 
ing a total E£. m. F. of 136 volts, which is sufficient 
to charge the cells; this may appear to be an in- 
efficient method of charging cells, but only a 
small portion of the charging energy passes 
through the machine, and the total efficiency 
is 92°5 per cent.; this is more economical than 
charging from the network with a regulating re- 
sistance, besides saving the trouble of having to 
arrange the cells differently for charging and 
discharging. 

By the figures hereafter given it will be seen 
that, owing to the use of continuous currentsand 
the contingent advantage of being able to shut 
down the station for such long periods, the 
Oxford system isin the front rank in adapta- 
bility and economy of working. The efficiency 
of the transformers varies from 87 per cent. at 
half load to 92 per cent. at full load, and as it 
should not be necessary to work a transformer 
with less than half load, the efficiency should not 
be less then 87 per cent. In actual practice at 
Oxford, as the consumersare somewhat scattered 
and few, it is necessary to rnn the transformers 
at less than half load during a portion of the 
time, which has somewhat reduced the efficiency. 
No doubt during the next few years the gaps in 
the district will be filled up, and then the all- 
round efficiency will be increased. 

The figures for the year from July 1, 1893, to 
June 30, 1894, inclusive, show that the total ef- 
ficiency of the system was 62°6 per cent., the 
Board of Trade units generated being 195,022, 
and the total units metered 122,081, of which 
18,303 were supplied for public lighting. There 
were also an additional 2,019 units used at the 
switch station and sub stations. Out of the 
195,022 units generated, 149,668 units were ob- 
tained from the secondary of the transformers, 
giving an all-round efficiency for the transform- 
ers of 76°7 per cent., which includes al] losses in 
mains and resistances. Out of the 149,668 units 
supplied by the transformers, 114,721 units 
were supplied to consumers, and 34,948 units for 
charging the battery. The total number of 
units from the battery was 16,357, which makes 

he battery efficiency of the year 43.9 per cent. 
Adding the 16.857 units obtained from the bat- 
ery to the 114,721 units obtained from the trans- 
ormers, we get a total ontput of 131,077 units 
upplied to circuits. The total metered was 

4,101, including those used at switch station, 
so that there remains 6.976 units unaccounted 
or, or not quite 5$ per cent.; asthe current is 


supplied at 102 volts, and metered at 100, 2 per 
cent. is thus accounted for, and the rest is prob- 
ably due to errors in instruments or observation 
of readings, these having been taken half-hourly 
throughout the year, the tendency being natu- 
rally to over-read rather than to under-read the 
instruments. The actual coal used during the 
12 months was 6'43 lbs. per unit sold. Daring 
this period the cost of coal, which was best 
Welsh, averaged 21s. 10d. per ton, working out 
to .752d. per Board of Trade unit. The cost 
of coal increased during the coal strike and still 
remains high. In comparing this cost with that 
of other stations, due consideration must be 
given to the total output being only just over 
100,000 units, whereas Newcastle and Bradford, 
which, I believe, are the only stations which 
spend less per unit on their coal, had a total out- 
put in 1893 of 360,000 and 480,000 units respect- 
ively. 

Management and office expenses cost 1°534d. 
per unit, other running expenses 3'715d., making 
a total of 5°249d. 

The revenue for the year for lighting was 
£3,715 88. 2d., giving 10s. 11d. per 35 watt lamp 
installed, the number of units used being 18°2 per 
lamp throughout the year, and the average price 
obtained 7°3d. per unit. 

The load factor at Oxford only works out to 
5°93 per cent. By the expression ‘‘load factor” 
is meant the ratio of the units sold to the units 
that could be sold, with all the lamps always on, 
viz.: 

Meters watt-hours X 100. 


Mean watts installed X number of hours 
in the year. 


A Graphical Transformer. 


BY A. P. TROTTER.* 


This instrument is intended for the expeditious 
replotting of a curve with transformed ordinates 
without calculation or scaling. It consists of a 
rectangular frame anda curved template or cam, 
and is used in conjunction with a straight ruler. 

Let the scale of one system of ordinates be set 
off upwards along the edge of one of the perpen- 
diculars, and the scale of the other along the 
edge of the other perpendicular, but down- 
wards. Join the corresponding points on the 
scale by straight lines. The envelope of this 
system of lines may thus be drawn, and to this 
curve & cam is cut in thin wood or ebonite. 

To transform any ordinate, set the frame 
against a T-square, adjusting the edge to the or- 
dinate and the zero to the zero of the scale. 
Set a needle at the extremity of the ordinate; 
bring a straight edge to touch the needle and 
the cam; prick off a point at the intersection of 
the straight edge with the other edge of the 
frame. ‘This point determines the length of the 
new ordinate. 

The illustration represents an instrument pro- 
vided with a logarithmic cam. With this instru- 
ment the product or quotient of two curves can 
be found by adding or subtracting the Jogarithms 
of the ordinates, or the logarithms of a series of 
observations can be plotted. Cams for other 
functions can be easily made; but it must be re- 
membered that the action of the instrument is, 
as it were, arithmetical rather than geometrical, 
for a cam is useful only with reference to its own 
scale. 

This instrument not only enables transforma- 
tions of a definite and known character to be 
made, but is equally applicable for transforming 
in an empirical manner. The curve drawn by a 
recording voltmeter or ammeter may thus be 
replotted for estimation of area or other graphi- 
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cal analysis, without any knowledge of the law 
of the particular instrument. In other words, a 
correction can be applied to a curve. 

The cams are easy to make, and even if care- 
lessly cut cannot give rise to cumulative errors, 
It is convenient to use the upper edge of the 
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ruler instead of the edge which rolls on the cam. 
The curve must in this case be set out with the 
ruler, and used with the same ruler or one of the 
same width. The rolling of a straight edge on a 
cam has been used in a photometer, invented by 
Mr. W. H. Preece and the author,* for the auto- 
matic calculation of the squares of the displace- 
ment of a lamp. 


Some Phenomena of Terrestrial Magnetism. 


BY PROF. A. W. RUCKER, M. As, F. R. S.t 


During the last ten years wy friend Dr. Thorpe 
and I have been engaged upon a minute mag- 
netic survey of the United Kingdom. The main 
conclusions at which we have arrived are about 
to be published, and I do not propose to recount 
them now. It is, however, impossible to give 80 
long atime to a single research without having 
one’s attention drawn to a number of points 
which require further investigation, and I shall 
perhaps be making the best use of this opportu- 
nity if I bring to your notice some matters 1n the 
practical and theoretical study of terrestrial 
magnetism which deserve a fuller consideration 
than has yet been given to them. In the first 
place, then, there is little doubt that the instru- 
ments at present used for measuring declination 
and horizontal force are affected with errors far 
greater than the error of observation. We en- 
ployed four magnetometers by Elliott Bros., 
which were frequently compsred with the stand- 
ard instrument at Kew. These measurements 
proved that the instrumental differences which 
affect the accuracy of the declination and hori- 
zontal force measurements are from five to ten 
times as great as the error of a single field ob- 
servation. The dip circle, which two genera: 
tions ago was so untrustworthy, is, in our expe- 
rience, the most satisfactory of the absolute 1n- 
struments. In most cases these comparisons ex- 
tended over several days, but the Astronomer 
Royal has described in his recent rep ort obser- 
vations made at Greenwich for two years and & 
half with two horizontal force instruments. 
These differ between themselves, and the dis- 
crepancy is of the same order of magnitude a8 
those we have detected. If such differences ex- 
ist between instruments of the Kew pattern, it 18 
probable that they will be still greater when the 
magnetometers under investigation are of eae 
enttypes. This point has been investigated me 
Dr. Van Rijckevorsel, who five years ago V181 
Kew, Pare St. Maur, Wilbelmshaven and Utrecht, 
and, using his own instruments at each eee 
compared the values of the magnetic elemen 
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determined by himself with those deduced from 
the self-registering apparatus of the observatory. 
The discrepancies between the so-called stand- 
ards which were thus brought to light were 
quite startling, and prove the necessity for ap 
investigation as to their causes. 

Magneticians had long been aware that the in- 
struments used by travellers should be compared 
at the beginning and end of a journey with those 
at some fixed observatory, to make sure that the 
comparatively rough usage to which they are 
subjected has not affected their indications. But 
Dr. Van Rijckevorsel’s expedition first drew 
general attention to the fact that there are seri- 
ous differences between the standard observa- 
tory instruments themselves. The importance 
ofa careful comparison between them was at 
once recognized. The Magnetic Sub-Committee 
of the International Meteorological Conference 
held at Munich in the autumn of 1891, resolved 
that itis ‘‘ necessary that the instruments em- 
ployed for absolute measurements at the dıffer- 
ent observatories should be compared with each 
other and the results published.” As far as I am 
aware nothing has been done to give effect to 
this resolution, but the necessity for such an in- 
ternational comparison is urgent. 

The first point, therefore, to which I wish to 
draw the attention of the section is the necessity 
for a full primary comparison between the stand- 
ard magnetic instruments in use at our differ- 
ent observatories. But if this were satisfactor- 
ily accomplished, the question would arise as to 
whether it should be repeated at regular inter- 
vals. We have at present only a presumption in 
favor of the view that the standards which we 
know are discordant are nevertheless constant. 


This brings me to my next point, namely, that 
if we are to draw conclusions from the minor 
differences between measurements of secular or 
diurnal change made in the observatories, it is 
not only necessary that we should know whether 
the instruments are strictly comparable and con- 
stant, but the observations must be reduced by 
Precisely the same methods. In 1886 the late 
Mr. Whipple drew the attention of the British 
Association to the fact that there was a system- 
atic difference between the diurnal ranges of 
declination at Greenwich and Kew. His results 
were based on the three years 1870-72. In 1890 
two of my students, Messrs. Robsou and S. W. 
J. Smith, extended the comparison to three 
more recent years (1883-6-7), and obtained re- 
sults in complete accord with those of Mr. Whip- 
ple. It is well known that the average daily os- 
cillation of the magnet is affected by the mag- 
netic weather. Sabine showed that magnetic 
storms do not merely buffet the needle now in 
this direction and now in that—they affect its 
average behavior, so that the mean swing east 
and west is different according as we deduce it 
only from days of magnetic calm or in- 
clude those of storm, Mr. Whipple re- 
duced the Kew observations by two methods,* 
one of which depended on the calmest days only, 
while the other included those which were mod- 
erately disturbed. Neither agreed exactly with 
the method in use at Greenwich, but the differ- 
ence between the results deduced from them was 
so small when compared with the difference be- 
tween either and that obtained at Greenwich, 
that it ssemed possible that the diurnal varia- 
tions, even at these closely neighboring places, 
might differ appreciably. The question whether 
this is so has now been answered. In 1890, at 
the request of the Kew Committee, the Astron- 
omer Royal undertook to select early in each 
t five quiet days in each of the preceding 
a ve months, It was alsoagreed that, whether 

ey adopted other methods or not, the chief 
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English magnetic observatories should determine 
the diurnal variation from these days alone. The 
Greenwich and Kew observations for 1890 have 
therefore been worked upin exactly the same 
way, with the result that the discrepancy, which 
had persisted for twenty years, has entirely dis- 
appeared, and that the two diurnal ranges at the 
two observatories are now in as close accord as 
could be expected. If, therefore, we may judge 
from asingle year, the cause of the difference 
lay in the choice of days. 

The whole question of the cause of this 
phenomena has entered on a new stage. It has 
long been recognized that the earth is not a sim- 
ple magnet, but that thereare in each hemisphere 
one pole or poiut at which the dip needle is ver- 
tical and two foci of maximum intensity. A 
comparison of earlier with later magnetic obser- 
vations led to the conclusion that one or both of 
the foci in each hemisphere is in motion, and 
that to this motion—however caused—the secular 
change in the values of the magnetic elements is 
due. The westerly march of the declination 
needle, which lasted in England up to 1818, and 
the easterly movement which has since replaced 
it, are connected with a supposed easterly motion 
of the Siberian focus, which, it is added, ‘‘ there 
is some reason to believe has recently 
been reversed.” In opposition, therefore, to the 
idea of a rotation of a magnetic focus round the 
geographical poles which the earlier magneti- 
cians adopted, Stewart seems to have regarded 
the motion of the Siberian forces as oscilla- 
tory. A very different aspect is put upon the 
matter by a ccmparison of the magnetic maps of 
the world prepared by Sabine and Creak for the 
epochs 1840 and 1880 respectively. Captain 
Creak, having undertaken to report on the mag- 
netic observations made during the voyage of 
the Challenger, supplemented them with the un- 
rivalled wealth of recorded facts at the disposal 
of the Hydrographic Department of the Admir- 
alty. He was thus able, by a comparison with 
Sabine’s map, to trace the general course of the 
secular changes all over the world for forty 
years. The negative results may be shortly 
stated. There is no evidence of any motion 
either of magnetic pole or focus. The positive 
conclusions are still more curious. There are 
certain lines on the surface of the earth towards 
which in the interval under consideration the 
north pole of the needle was attracted. From 
each side the compass veered or backed towards 
them. Above them the north pole of dip needle 
moved steadily down. There are other lines 
from which, as tested by compass and dip cir- 
cle, a north pole was in like manner repelled. 
The two principal points of increasing attraction 
are in China and near Cape Horn; the chief 
points of growing repulsion are in the north of 
Canada and the Gulf of Guinea. Iam sure that 
my friend Captain Creak would be the first to 
urge that we should not generalize „too hastily 
from this mode of presenting the facts, but there 
can be no doubt that they cannot be explaincd 
by any simple theory of a rotating or oscillating 
pair of poles. Prima facie they suggest that 
the secular change isdue not so much to changes 
at the principal magnetic points as to the wax- 
ing and waning of the forces apparently exerted 
by secondary lines or points of attraction or re- 
pulsion. All down the west coast of America, 
close, be it noted, to one of the great lines of 
volcanic activity, north hemisphere magnetism 
has since 1840 been growing in relative im- 
portance. Near Cape Horn a weak embryonic 
pole is developing of the same kind as the well- 
known pole atthe other end of the continent 
near Hudson's Bay. Along a line which joins 
Newfoundland to the Cape of Good Hope pre- 
cisely the reverse facts have been experienced; 
while in the Gulf of Guinea a south hemisphere 


do not suggest that these secondary systems can 
ever determine the principal phenomena of ter- 
restrial magnetism, or reverse the magnetic 
states of the hemispheres in which they occur. 
These are no doubt fixed by the rotation of the 
earth. I do, however, wish to emphasize the 
fact that they show that either secular change is 
due to the conjoint action of local causes or that 
if some single agent such as a current system 
within the earth, ora change of magnetic con- 
ditions outaide it, be the primary cause, the ef- 
fects of this cause are modified or complicated 
by local peculiarities. Mr. Henry Wilde has 
succeeded in representing with approximate ac- 
curacy the secular change at many points on the 
surface of the earth by placing two systems of 
currents within a globe, and imparting to the 
axis of one of them a motion of rotation about 
the polar axis of the earth. But he has had to 
supplement this comparatively simple arrange- 
ment by local features. He bas coated the seas 
with thin sheet-iron. The ratio between the two 
currents which serves to depict the secular 
change near the meridian of Greenwich fails in 
the West Indies. Thus this ingenious attempt 
to imitate the secular change by a simple rots- 
tion of the magnetic pole supports the view that 
local peculiarities play a powerful part in modi- 
fying the action of a simple first cause, if such 
exist. I need hardly say that I think the proper 
attitude of mind on this difficult subject is that 
of suspended judgment, but there is no doubt 
that recent investigation has, at all events, defin- 
itely raised the question how far secular change 
is either due or modified by special magnetic 
features of different parts of the earth. 

It is possible that light may be thrown upon 
this point by observations on a smaller scale. 
Assuming for the moment that the difference in 
the secular changes on opposite sides of the At- 
lantic is due to adifference of local causes, it is 
conceivable that similar causes, though less pow. 
erful and acting through smaller ranges, might 
produce similar though less obvious differences 
between places only a few miles apart. No fact 
connected with terrestrial magnetism is more 
certain than at present the rate of secular change 
of declination in this part of Europe increases as 
we go north. This is shown by acomparison of 
our survey with those of our predecessors fifty 
and thirty years ago, by M. Moureaux’s results 
in France, and by Captain Creak’s collation of 
previous observations. 

The large number of observations at our dis- 
posal has enabled us to calculate the secular 
change in a new way, by taking the means of ob- 
servations made about five years apart at numer- 
ous though not identical stations scattered over 
districts about 150 miles square. The result thus 
obtained should be free from mere local varia- 
tions, but as calculated for the southeast of Eng- 
land for the five years 1886-91 it differs by nearly 
5’ from the change actually observed at Kew. 
We have also determined the secular change at 
twenty-five stations by double sets of observa- 
tions made as nearly as possible on the same spot 
at intervals of several years, The results must 
be interpreted with caution. In districts such 
as Scotland, where strong local disturbances are 
frequent, a change of a few yards in the position 
of the observer might introduce errors far larger 
than the fluctuations of secular change. But 
when all such cares are eliminated, when all al- 
lowance is made for the possible inaccuracy of 
field observations, there are outstanding varia- 
tions which can hardly be due to anything but a 
real difference in the rate of change of the mag- 
netic elements, We find, then, when we consider 
the earth asa whole, grave reason to question 
the old idea of a secular change caused by a mag- 
netic pole or focus pursuing an orderly orbit 
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around the geographical axis of the earth, or os- 
cillating in some regular period in its neighbor- 
hood. It would, of course, be absurd to admit 
the possibility of change in the tropics and to 
deny that possibility in the arctic circle, but the 
new facts lead us to look upon the earth not as 
magnetically inert, but as itself—at the equator 
as well as the pole—producing or profoundly 
modifying the influences which give rise to secu- 
lar change. And then, when we push our in- 
quiry further, accumulating experience tells the 
same tale. The earth seems, us it were, salive 
with magnetic forces, be they due to electric 
currents or variations in the state of magnetized 
‘matter. We need not now consider the sudden 
jerks which disturb the diurnal sweep of the 
magnet, which are simultaneous at places far 
apart, and probably originate in causes outside 
our globe. But the slower secular change, of 
which the small part that has been observed has 
taken centuries to aceomplish, is apparently also 
interfered with by some slower agency. the ac- 
tion of which is confined within narrow limits of 
space. Between Kew, Greenwich and Stcny- 
hurst, between St. Leonards and Tunbridge 
Wells, and I may add between Mablethorpe and 
Lincoln, Enniskillen and Sligo, Charleville and 
Bantry, the measured differences of secular varia- 
tion are so large as to suggest that we are deal- 
ing not with an unruftled tide of change, which, 
unaltered by its passage over continent or ocean, 
sweeps slowly around the earth, but with a cur- 
rent fed by local springs or impeded by local ob- 
stacles, furrowed on the surface by billows and 
eddies, from which the magnetician, if he will 
but study them, may learn much as to the posi- 
tion and meaning of the deeps and the shallows 
below. Butif this is the view which the facts I 
have quoted suggest, much remains to be done 
before it can be finally accepted; and in the first 
place—to come back to the point from which I 
started—we want, for some years at all events, a 
systematic and repe tel co nparisonof the stand- 
ard instruments in use at the different observa- 
tories. 
(To be continued.) 


Elementary Theory of the Induction Alter- 
nating Motor.* 


BY KANKIN KENNEDY. 
I. 


The present papers are attempts to give an ex- 
planation of the actions of the induccion alter- 
nating motor without any mathematical illus- 
trations. The explanation is based on a theory 
which is borne out by theactual facts ascertained 
by experiments with simple motors such as can 
be constructed for demonstration purposes. 

Induction motors are of three kinds: single- 
phase, multiphasesnd transformer motors. The 
transformer motor is a special form of multi- 
phase motcr at present not embraced in this 
theory; we shall therefore refer only to the 
single-phase and multiphase induction motors. 

It is a remarkable fact, now quite apparent to 
those who have followed the rise and progress of 
alternating motors, that if electricians had fol- 
lowed up the results of Arago’s experiments 
with a rotating copper disk anda pivoted mag- 
net, they would have discovered and developed 
the alternating motor and two-phase and three- 
phase motors years ago, but instead of following 
Arago’s disk and elucidating the induction effects 
therein, we have followed Faraday’s disk experi- 
ments, and so the continuous current motor and 
dynamo first arrived at comparative perfection. 

Let us take a copper disk, c, mounted on a 
spindle, and free to rotate in front of a laminated 
horseshoe electro-magnet, m. As in Fig. 1, 
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which is merely a diagram, in practice the disk 
should be mounted between two such magnets, 
for if mounted in front of one magnet excited 
by an alternating current, the disk would be vio- 
lently repelled in a line parallel to the shaft; 
with two magnets it is balanced between them. 
Imagine our magnet excited by an alternating 
current, then in the disk secondary currents are 
induced, circulating in front of the poles in lines 
concentric with the poles as seen in c, the front 
view of the disk in Fig. 1. Owing to the various 
lags between primary current and secondary 
current, these induced currents are really in the 
same direction as the current which induced 
them, but hy the time they have reached full 
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power the succeeding reversed current in the 
magnet coils has als> reached full power, so that 
the magnetism actually repels these induced 
currents, but the repulsion is equally strong one 
way as tle other tangentially, so that no rota- 
tive motion is set up. The induced current is 
quite as strong on one side of the pole as the 
other, but give the disk a smart twirl and at once 
off it starts and runs up to a considerable speed 
and exhibits power if a load is put on. How is 
this? Why does it run on after starting? The 
explanation is simple. Fig. 1, c, shows the in- 
duced currents circulating in the stationary 
disk, concentric with the poles, having no more 
tendency to move one way or the other. 

In Fig. 14 the disk has just been started in 
the direction of the arrows. Now the induced 
currents set up by the induction have been car- 
ried round by the motion during the interval of 
time between the induction and the formation of 
the induced current, so that when the next mag- 
netic wave which repels the induced currents 
comes on these currents are flowing eccentric to 
the poles, as seen in Fig. 14, and hence they are 
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pushed much more forcibly one way than the 
other, and that in the direction of the motion 
given to the disk. It is this carrying round of 
the induced currents during the interval between 
the one + and the next — wave of magnetic flux, 
and vice versa, which causes the disk to go on 
rotating after once being set in motion; first we 
have a flow of + magnetism then after a short 
time a flowof current in the copper disk, but by 
this time the disk has moved round and a — flow 


of magnetism begins just in time to give the in- 
duced current its full impulse forward, then an- 
other flow of current after another short time 
appears in the disk to be scted on by the follow. 
ing + magnetic flow and so on, the currents 
keeping an eccentric position to the poles owing 
to the disk moving round while the currents are 
forming, and being eccentric, they are propelled 
more one way than the other. 

It matters not which direction the turning im- 
pulse is given, the action is the same. 

On this principle, the single-phase induction 
alternating motors of C. E. L. Brown and Elihu 
Thomson are built. They require to be started 
by some extraneous means; small motors may be 
spun round by hand, or by a string like a spin- 
ning top. Large motors are started as two- 
phase motors by splitting the current for a few 
moments. 

A method of starting may be very instructively 
illustrated by the model here deecribed, shown 
in Fig. 2. If between the disk, c. and the poles 
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a piece of copper, shaped like that shown at 8, 8, 
be inserted, so as to half screen the poles, the 
disk will start off itself, because currents will 
now also be induced in the fixed copper blades 
which flow inthe same direction and at the same 
time as those in the disk, so that the circular 
currents in the disk will cause the disk to turn 
in the endeavor to move under the fixed blades. 
It will be seen that the currents at d d, and d' d' 
flow in the same direction and are therefore at- 
tractive. 

The copper blades are made movable so that 
they are only used at the start-up of the motor. 
In my next article the multiphase induction 
motor will be similarly treated. 
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An English View of the Trolley. 


Verily, ’tis human nature to kick. In America 
the daily press inveighs against the ‘‘ lightning 
speed ” of the “deadly trolley.” In England, at 
least in the town of Blackpool, they kick because 
the electric trams are too slow. Says the Black- 
pool Herald: 

“ The electric trams run very smoothly, but 
the pace of some of the cars is almost startling, 
so slow is it; and, assure as fate, it is the slow 
tram you patronize when in a hurry to keep an 
appointment. The amateur minstrels cracked an 
excellent joke to the effect that the trams must 
be of divine conception, because ‘ the Lord made 
all creeping things !) I was reminded of this the 
other day, when I undertook a journey on one 
of the cars. I was mucb amused at the retort 


of the youthful conductor when an exasperated 
passenger complained of the snail-like progress 
we were making. ‘ Wot’s the use of hurrying,’ 
we were asked, ‘when there’s another slow un 
in front ? Anda nervous old lady ventured to 
hope that the tram wouldn’t run into anything ! 
Whereat we all laughed, and the blush of shame 
rose upon the cheek of the conductor, hardene 
though the latter must be to such sarcastic re- 
marks. But the unkindest cut of all was given 
by a well-known local clergyman; his patience 
having run out, he hailed a passing ’umble ’bus, 
and was quickly whirled to his destination.” 
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Photo-Electric Researches of M. Auguste 
Righi. 
BY DR. OLIVER LODGE. * 

M. Rigbi has observed the following facts : 
(1) That ultra-violet rays reduce to sensibly the 
same potential two metals placed nesr each 
other (plate and gauze parallel and close); (2) 
That several photu-electric couples of this kind 
can form a battery ; (3) That a simple metallic 
plate charges itaelf positively under the influence 
of radiation ; (4) That a voltaic arc formed with 
a zino rod gives the strongest effect, while the 
sun gives none. 

Besides these facts he finds : (a) That certain 
gases and vapors, such as coal gas and OS8,, ab- 
sorb the active rays strongly. 

(b) That if the discharging body is easily 
movable it recedes like an electric windmill. 

(c) A film of gypsum interposed between 
gauze and plate charges itself negatively on the 
side facing the negatively charged plate. 

(d) Radiation produces its discharging effect 
even on non-conductors (ebonite and sulphur). 
With glass, resin and varnishes the action is 
feeble, or nearly nothing. 

(e) If the experiment is made with a copper 
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gauze and a zinc plate, the phenomenon nearly 
disappears on varnishing the gauze. His hypoth- 
esis is that radiation produces convection of 
negative electricity, the carriers being molecnles 
of air. 

(f) The carrying molecules move slong the 
lines of force and throw electric shadows. To 
show this he varnishes a zinc cylinder, all except 
a generating line, charges it negatively to 1,000 
volts with a dry pile, and places it parallel to a 
large earth-connected plane, which has a narrow 
rectangular portion insulated from the rest and 
communicating with an electrometer. Light only 
acts on the uncovered line of the cylinder, and 
on turning the cylinder round the electrometer 
is only deflected when it is expored to some of 
the (circular) lines of force emanating from the 
active line of the cylinder. 

(g) Radiation charges positively an insulated 
metal, even when it is an enclosure with walls of 
the same nietal; the metal being certainly un- 
charged at the beginning of the experiment. 
The same occurs with sulphur and ebonite. If 
there is a feeble initia] plus charge, radiation in- 
creases it. 

(h) While the discharging pcwer of radiation 
for negative electricity is strongest with zinc and 
aluminium, and slower with copper and gold, 
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Magnetic. ® 
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Macnstic Momznr.... M = wl Lan T= 
INTENSITY OF MAGXETIZATION. Se = Lini r- 
Fero INTERNS Y...’ Boe x- LÒM? T- Ga Gauss 
= "e MSS. ~e score osoo ota o . 
IN 
Ox 
lh tae 1c) Force.. $= HS Lian 7- Wiber ~ | Vakexetieavens Weber. 
a aa aa G= pa Litre Giusti 0. E Gauss. 
Macn ORCET.. 
fr eee tC Pee ae JC = =—- ~ yiye | — Gams. —— | eessseessese Gauss. 
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METOMOTIVE Forcg....... § =axns | Limà re Gilet o Suee Gilbert: 1 Gilbert =0.7958 
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RM 3 Dies o R= re L2 Oersted, Gerstee, 
(Macwsric) Parweasitity @ 
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gc 
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Rewcriviry (Srece Mac- 1 
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CE OP PUTENTIAL.... U= RI LIAN r- Volt v 
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1 
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Acity RE ETTER C= Q ) fy) A ee eR ey Meera try ere Farad. r 
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following the Volta series; the E.M. F. set up 
by radiation, when it charges thiugs positively, 
is greatest with gold end carbon, and less with 
zinc and aluminium ; again following the Volta 
series, but inversely. 

(i) If radiation falls on an insulated metal plate 
connected with an electrometer, in an enclosure 
of the same metal, the positive electrification 
shown by the deflection of the electrometer is 
greater as the plate is further from the walls of 
the enclosure. The action stops when the metal 
has attained a certain electric density, constant 
for a given metal; so the potential of a plate is 
naturally higher as its capacity is less. It is 
thus established that radiation acts on the parti- 
cles of gas in contact with a conductor ; they go 
away with a negative charge, leaving plus on the 
conductor, until an electric density sufficient to 
balance this action is attained. 

(j) It is probable that if the solar rays do not 
produce an effect it is becanse of the absorbing 
action of the atmosphere. In fact, if one places 
a tube whose ends are glazed with selenite be- 
tween the sources of light and the metals being 
experimented on, the effects become sensibly 
stronger when the tube is exhausted.— The Elec- 


trician. 


Current Items. 

Among the benefits conferred upon the public 
by the much maligned trolley car not the least 
is the comfort it brings to many a domestic cir- 
cle by quickening the home return of the weary 
toiler; butit remained for some suburban Bos- 


tonians to add another to its good points by 
using it as a solace for domestic loneliness. The 
Boston Advertiser states that ‘‘ the married men 
who dwell near one another in a certain section 
of Cambridge, whose wives are away from 
home enjoying life at summer resorts, have re- 
cently contributed to the innocent gaiety of the 
classic city beyond the Charles by chartering an 
electric car and therein taking various summer 
evening excursions, with due accompaniment of 
song and laughter, not omitting appropriate 
banners and mottoes displayed for the delecta- 
tion of an admiring public.” 

The Ameer of Afghanistan has had an electric 
light station erected at Cebul. It was Luilt under 
the superintendence of Salter Pyne, an engineer 


in the employ of the Indian Government, who 
encountered many dangers and difficulties in the 
work. While at Cabul, besides the light station, 
he built by direction of the Ameer a large saw 
and planing mill, a mint, a cartridge factory, 
capable of turning out 16,000 roundsa day, an 
arsenal, where both breech and muzzile-!oading 
rifles are made, gunpowder mills, a boot factory 
and, strange to say, a soap factory. 


Personal. 


Mr. A. B. Field, for several years with the 
General Electric Company as salesman, has re- 
signed, snd will hereafter be identified with the 
Iona Mannfacturing Company, of 886 Congress 
street, Boston. | 

Mr. John F. Connor, of Chicago, is laid up 
temporarily with a scalded leg, baving stepped in 
a hot water well while at work. 

Mr. Chas. I’. Shain, who met with a serious 
accident to one of his legs several weeks ago, has 
gone to Atlantic City to recuperate. 

Mr. E. G. Bernard, of Troy, was in New York 
last week for afew days. 


The Electrical and Street Railway Reporter. 


This journal, which we had commenced to 
think was not going to reappear, comes out 
again in its own gorgeous hue—the last number 
bearing the dates June July. It will be remem- 
bered that this journal bad gotten behind in its 
issues. The present number announces an entire 
change of management— Messrs. Gilbert G. Me- 
Duff and Newton Hall stepping out, and Messrs. 
T. B. Ferguson as president, A. St, Clair as vice- 
president, and W. H. Doolittle as secretary and 
treasurer, taking their places, with Mr. St. Clair 
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as editor. These gentlemen are all old newspaper 
men and the promise held out by their first issue 
will doubtless be fulfilled in those which follow. 
There is nothing like putting a newspaper man 
at the head of a newspaper. We welcome these 
gentlemen to the field of trade journalism and 
feel sure they will meet with the success that 
they deserve. 


Will Toronto Be the Next ? 


It is reported from Toronto that the city has 
specifications in preparation for a municipal 
lighting plant, and that bids will be advertised 
for within the next few weeks. 

There are two companies there at present, one 
arc and one incandescent, and both giving good 
service. 

The General Electric Company could not bid 
upon incandescent apparatus for a city plant. 
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The Curtis Company Quits. 


The Curtis Electric Company, builders of 
street railway motors, have closed their factory 
in Jersey City for an indefinite period, This is 
the third shut-down in the brief history of the 
company, and it is now believed the wor! s will 
not reopen. 

The low price of railway apparatus has ren- 
dered it impossible for any but the large com- 
panies to make any money. 


The Detroit Fight—Chapter 967. 


Once again the city of Detroit is stirred up 
over the contracts for the municipal plant. 

It is now charged that $4,500 was spent among 
the Aldermen to secure the recent confirmation 
of the Brush lamp contract, and the contract 
will be reconsidered by the Council before it is 
finally signed. 

Mr. S. M. Hamill, in a letter to President 
Beck, denies any wrong-doing on the part of his 
company and says, with proper modesty, noth- 
ing but the eloquence of himself and Mr. Doug- 
lass secured the confirmation. 

ELECTRICITY sees no reason to change its 
original opinion, expressed some months ago, 
that the Detroit Electric Light and Power Com- 
pany and the Fort Wayne interests will yet come 
out on top. 


More Telephone Competition. 


The organization of the Clamond Telephone 
Company has been nearly completed at Phila- 
delphia. The company, it is said, will have am- 
ple capital and will be at once an important fac- 
tor in the business. 

The Clamond outfit, while new to this country, 
has been in use in Europe for several years, In 
France there is a similar company, known as the 
Home Telephone Company, over whose wires 
conversation has been held for a distance of 1,500 
miles. 

The officers of the company are: President, 
C. Hartman Kuhn, ex-president of the American 
District Telegraph Company; secretary and 
treasurer, J. Andres Harris, assistant secretary 
of the Girard Life and Trust Company; general 
manager, Samuel Bell, Jr.; Board of Directors, 
D. 3. Newhall, S. F. Houston, Rodman E. Gris- 
com, John Hampton Barnes, William Hacker, 
George Burnham, Jr., E. Cooper Shapley and 
F. S. Lewis. 

The company has temporary offices in the 
Girard Building. 


The Peterson Conduit Company. 


The Peterson Electric Conduit Railway Con 
struction Company has been incorporated at 
Milwaukee by A. E. Smith, William Meyst and 
H. Samuel Esch. The company will manufac- 
ture underground electric conduits under the 
patents issued to H. Peterson, whose patents 
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have attracted considerable attention from elec- 
trio railroad men. The system was described in 
ELeEctriciry several months ago. 


Queen & Co. 


The creditors of Queen & Co. have decided to 
grant an extension of three years, in the hope of 
thus getting their claims in full, as suggested by 
the management. If at any time the business 
shows an actual loss the creditors may then can- 
cel their extension agreementand have a receiver 
appointed to wind up the company’s affairs. 

The debts are about $200.000. with bills te- 
ceivable and book accounts of about $80,000. 

It is difficult to see how the concern can sne- 
ceed with the same management under which it 
has failed. | 


Bids Wanted. 


Sealed proposals in duplicate will be received 
at the Bureau of Yards and Docks, Navy De- 
partment, Washington. until 1 o'clock P. M. on 
Saturday, September 8, 1894. for an electric 
lighting plant for the League Island Navy Yard, 
Philadelphia. Specifications and blank forms 
of proposals will be furnished, and plans of the 
Yard may be examined upon application to the 
Commandant of the League Islan t Navy Yard or 
the Bureau. A bond for the sum of $2,000 must 
accompany bids for the work. 


Canadian Notes. 

Some time ago the Toronto Railway Company 
placed an order with the Siemens & Halske Elec- 
tric Company of Chicago for two 1,000 H. P. gen- 
erators for their new power. house. The machines 
were finished and loaded upon freight cars ready 
for shipment when the works caught fire and the 
two machines were destroyed along with the 
company’s buildings. The street railway com- 
pany has now contracted with the General Elec- 
tric Company of Peterboro to supply one of the 
big generators, which is to be ready by Septem- 
ber 15. 

It is understood that the Grand Trunk Rail- 
way Company has under consideration the con- 
version of its belt line about the city of Toronto 
into an electric system with a greatly improved 
service of cars. The company believe that by 
doing so the service can be improved and the 
working expenses reduced nearly one-half. 

The city of Toronto’s proportion of street rail- 
way receipts for July amounted to $7,142.18, 
which represents receipts for the month of $89,- 

77. For July last year the city’s share was 
$6,654.13, on receipts of $83,176. 

The Department of Inland Revenue, Ottawa, 
is engaged, under authority of two acts passed 
by Parliament last session, in organizing the 
electrical inspection branch. Controller Wood 
is corresponding with Prof. Loudon, president 
of Toronto University, in reference to the proper 


modes of procedure, The Canadian experiment 
in this connection will be closely watched, as, 
althongh England and the United States have 
established standards of electrical units and 
measurements, neither of these countries has so 
far taken up the work of inspection. 

The London Street Railway Company have 
commenced relaying their tracks. 


Ata recent meeting of tre Hamilton Board of 
Works it was decided to renew the contract with 
the Hamilton Electrice Light Company for street 


lighting for one year. The company is to be 
paid 28 cents a light per night, the usual reduc- 
tion to be made for lamps out. 


A company of Winnipeg and Rat Portage 
capitalists have a scheme on hand for developing 
water power at the latter place and transmitting 
it as far as Winnipeg, 110 miles. 

An action of $50,000 has been taken out by the 
Montmorency Electrice Power Company against 
the Royal Electric Company of Moutreal. 


— 
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General News. 


What is Going on in the Electrical World. 


Henry, 111.—The plant of the Henry Electric 
Company was Teat en by fire on the 20th 
inst. ; loss, $10,000. The company will rebuild, 


Kensington, Md.—The route of the Chery 
Chase and Kensington Electric Railway has been 
fixed, and construction work will begin at once. 


Springfield, I11.—The lighting contract be. 
tween the city and the Springfield Electric Light 
and Power Company has been annulled bv the 
city council. i 


Columbiana, O.—Mayor Bell has issued a proc- 
lamation calling for a spe cial election to decide 
on issuing $10,000 ef bonds to construct an elec- 
tric light plant. 


Egg Harbor City, N. J.—The prospects are 
that the city will enter into arrangements shortly 
for the building of a $20,000 waterworks and 
electric light plant. 


Hartford, Conn.—The Hartford. Manchester 
and Rockville Tramway Company has filed a 
certificate of acceptance of the charter granted 
to it by the Legislature. 


Lincoln, Neb.—The council has been peti. 
tioned by a number of property owners to take 
steps to secure an electric light plant tobe owned 
and operated by the city. 


Pawnee City, Neb.—The people here have 
voted to bond the city for $4,000 and bny the 
electric light plant. enlarge its capacity and run 
it in connection with the waterworks. 


St. Louis.—John L. Black, of this city, is 
said to have discovered a way of getting rid of 
the electric spark when the live current is opened 
or broke. He has patented the device. 


Los Angeles, Cal.—It is confidently expected 
that electric cars will be running from Los 
Angeles to Garvanza by the 1st of September 
and to Pasadena before the ist of January. 


Iowa Falls, Iowa.—The council has passed 
an ordinance granting a franchise for twenty 
years to E. B Hellman & Co. to furnish electric 
light and power to the inhabitants of this city. 


Rockville, Conn.—The Rockville and Elling. 
ton Street Railway Company have sent a petition 
to Mayor Henry asking for the right of way for 
an electric road through the streets of this city. 


Plainfield, N. J.—The line of the Plainfield 
Electric Railway is about to be extended to 
Dunellen and to Netherwood, agreement be- 
tween the company and the council having been 
reached. 


Philadelphia.—In the educational classes of 
the Pennsylvania Railroad Department of the 
Y. M. C. A. during the coming school session 
two new studies will be taken up—telegraphy 
and electricity. 


Youngstown, 0.—The Yale & Towne Manu- 
facturing Company of Stamford, Conn., are ar- 
ranging to remove their electric crane depart- 
ment to this city, the board of commerce having 
made a flattering offer. 


Indianapolis, Ind.—The Indiana Electric 
Railway Company hare placed on record at 
Goshen a mortgage for $500.000 in favor of the 
Knickerbocker Trust Company of New York, 
the money to be used in extending the street-car 
service. 


Rome. N. Y.—The lamp committee, not 
satisfied with the bids recently offered for elec- 
tric lighting, reported the fact to the city coun- 
cil, and that body has instructed the chamber- 
lain to advertise for new bids for one, three and 
six years’ lighting. 


Chattanooga, Tenn.—Major J. H. Warner, 
the owner of Catoosa Springs, intends to build 
an electric road from Catoosa station on the 
Western and Atlantic Railroad direct to the 
spriugs. The water power obtainable from Tiger 
Creek will be utilized to operate the dynamos. 


Ambler, Pa.—The borough council bas 
granted a franchise of the principal streets of 
the borough to the Ambler Electric Railway 
Company for their line, which 1s to extend from 
Hammonville to Ambler, a distance of five miles. 
Mr. Shepp, of Philadelphia, is one of the owners 
of the line. 


Summit, N, J.—The township committee has 
granted a franchise for the establishment aud 
operation of an electric light and power plant to 
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Jonathan Bonnel, George V. Muchmore, Frank 
E. Dana, Charles A. Robbins and W. E. Rundle. 
It is stipulated that the plant shall be erected 
and in operation withina year. 


Pittsburg, Pa —The Times says: “If the 
Glenwood and Dravosburg Electric Railway 
Company can purchase the franchise of the Dra.- 
yosburg company, a line will be built connect- 
ing Dravosburg and Elizabeth. This will con- 
nect Pittsburg and Elizabeth and make the long- 
est electric railway in the country.” 


Faribault, Minn.—The council has granted a 
franchise to James Hunter & Co., proprietors of 
the Polar Star Mills Electric Light and Power 
Company, for street ligh ing. Asthe Faribault 
Consolidated Gas and_ Electric Company had 
been previously granted an exclusive franchise 
by council, a legal contest is likely to occur. 


Green Bay, Wis.—The Fort Howard common 
council has passed an ordinance granting David 
McCartney, a Fort Howard banker, a franchise 
for the construction cf an electric street railway. 
Construction of the railway must begin within 
uinety days. The system will be independent of 
Green Bay’s, but they will probably be con- 
nected. 


New York.—The new surface railroad on 
Lenox avenue will be operated in part by elec- 
tricity instead of cable power. The Siemens & 
Halske system of underground electric power 
will probably be used. From Twenty-third 
street to Seventy-seventh cable power will be 
applied. From Seventy-seventh street to the 
Harlem River electricity will be the motive 
power. . 


Toledo, O.—The contract for the extension of 
the Maumee electric railway, making a belt line 
between Perrysburg, Maumee and Toledo, has 
been signed by I. E. Knisely and Dr. Clark, as 
trustee, fur all the necessary private rightof way. 
Burton P. Foster, son of the president of the 
company, Parks Foster, who has gone to Europe, 
will superintend the construction and take en- 
tire charge of the road’s management. 


Syracuse, N. Y.—The Syracuse, Eastwood 
Heights and De Witt Electric Railroad Company 
has been granted an extension of its franchise by 
the city council. The company is at present in 
the hands of a receiver (Charles G. Baldwin) and 
a question has arisen as to whether the franchise 
may be turned over to him, If that is done, it is 
said Mr. Baldwin would have to treat the fran- 
me as an asset, and in time sell it toa third 
party. 


Hempstead, N. ¥Y.—The trustees of this vil- 
lage have ordered the Ball Electric Light Com- 
pany to remove its poles from the village streets 
under the penalty of haying them removed by 
the highway commissioner at the expense of the 
company. The company has, it is understood, 
refused to fulfil its contract for street lighting 
for which it gave a bond of $3,000. The trus- 
tees will advertise for bids for lighting the 
streets with electricity. 


Bridgeport, Conn.—It is probable that the 
American Patent Car Truck Company will select 
Bridgeport as the location for their works. The 
company were recently incorporated for the pur- 
pose of manufacturing an electric-car truck for 
which they hold the patent. The officers are 
Wm. H. Stevenson, of Bridgeport, president; 
John B. Waring, of Newark, N. J.. vice-presi- 
dent; W. 8. Stevenson, of Bridgeport, secretary 
and treasurer, 


Boston.—Negotiations are now in progress 
providing for the consolidation of the Automatic 
Fire Alarm and Extinguisher Company Limited 
and the United Staten Electric Fire Signal Com- 
pany, both of tbis city. The companies will be 
merged into what is to be known as the Auto- 
matic Fire Alarm Company, a new concern, or- 
ganized lately at Portland under the Mnine 
lw, with a capital stock of $250,000. E.S. 

owles, of New York, has been elected presi- 
dent, B. W. Wells treasurer, and Charles Bur- 
gher secretary. 


Allegheny, Pa.—-Mrs. Johanna James of this 
city hae entered suit against the city for $2,000 
fe the destruction of a ‘‘dear old oak” whose 
ee extended over the roof of her house 
hile ats shade and beauty to the premises. 
ca ] e stringing electric light wires the workmen 
E several to be placed over Mrs. James’ 
t ee and through the branches, bringing 
ee contact with them. When the electric 
ae was conducted through the wires it was 

municated into the tree, causing its complete 


destruction, 
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Rochester, N. Y.—An official test of the au- 
tomatic cutout for fire alarm and patrol boxes 
recent] patented by Louis W. Miller and 
adopted for use in the patrol boxes of the city, 
was made a few days ago by City Electrician 
Barnes and other officials. A current of 500 
volts, or twenty times as much pressure as s box 
would be subjected to under any ordinary cir- 
cumstances, was sent through the box, and after 
the test there was no evidence that the mechan- 
im of the box had been harmed in the least. 
The test was accordingly pronounced a success. 


Chicago.—The Northwestern Electric Light 
and Power Company has made an assignment in 
favor of William L. Abbott as assignee. Assets 
are estimated a' $66,450 and liabilities $66,866.79. 
The corporation was organized in 1892 with a 
capital stock of $100,000 for the purpose of sup- 
plying electric light and power to private con- 
sumers. The president is F. W. Bryson.—The 
wave of atmospheric electricity which reached 
here on the night of the 19th was the most 
severe for many years. The wires serving the 
South and East from Chicago were rendered 
nearly useless, and it was almost impossible to 
get any news from New York and other cities. 


_ Jersey City, N.J.—The Curtis Electric Works 
in Lafayette has closed down indefinitely. This 
1s the third time the Curtis Works has sus- 
pended.—Thomas S. Crane,a resident of East 
Orange, is developing an invention which he 
thinks is destined to effect a revolution in the 
maritime world. It is nothing less than the elec- 
troplating of theentire hull of steel or iron ships 
with copper. A company is now erecting a 
plant in Jersey City where a full sized vessel 
will be plated. It is believed that electroplating 
will prevent the fouliug of the ship's hull with 
barnacles, and the cost of applying the plating 
is said to be less than the cost of docking and 
cleaning a vessel when she becomes fouled with 
barnacles. 


Kansas City, Mo.—At the recent meeting in 
this city of the executive committee of the 
board of directors of the Harrison Telephone 
Company of Chicago, all the members were pres- 
entexcept Mr. Elkins. Mr. Egan, ex-U S. Minister 
to Chili, a member of the committee, stated to a 
local reporter that the business conducted at the 
meeting was principally of a routine nature. 
‘The company,” said he, “ is in a flourishing 
condition. We bave our system at work in a 
great many cities throughout the country and 
are doing a thriving business at every point. 
The oldest plant isat FortSmith, Ark., which we 
are about to replace with a new and larger one. 
At Decatur, Ill., our plant is operating 600 tele- 
phones and one of a similar capacity is being 
put in at Topeka.” 


Saginaw, Mich.—The ‘‘culm bank” idea, 
recently presented in the columns of ELECTRICITY 
in a comparison of the cost of water power and 
coal waste in the generation of electricity for 
transmission, appears to have fonnd acceptance 
elsewhere than in the colliery section of Penn- 
sylvania. A Saginaw paper says: ‘‘Consider- 
able outside attention is being given to the coal 
fields of Saginaw County, and a gentleman from 
Bay City while in the board of trade the other 
evening, said that it was perfectly feasible to 
establish a large electrical pilant at the mines, 
using the slack coal for fuel, and furnish light 
to the valley cities at a very low figure. The 
electric plant would also furnish tbe power to 
transport the cars loaded with coal to the coal 
docks on the river for shipment by boat.” 


The Book of the Fair. 


One of the most satisfactory records of all the 
wonders of the Great Fair is the work entitled 
“Tbe Book of the Fair,” issued in monthly 
parts bythe Bancroft Company of Chicago, The 
study of snch a stupendous collection is of itself 
a liberal education. Thousands of surprising 
creations and curiosities—the telautograph and 
other marvellons developments of electricity, 
the latest mechanical devices, the ethnological 
treasures from all the most noted collections, the 
display of the nations in the Liberal Arts Build- 
ing, the statuary from Italy, the old and silver- 
smiths’ exhibits from London, the Tiffany gems, 
the Swiss wood-carving, the Bohemian glass from 
Austria, the Freneh bronzes, the German porce- 
lain, Japanese vases, the grent telescope and 
countless others; the Horticultural Building, 
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with the rare ferns, cacti, fruits and flowers from 
every land; the United States Government dis- 
play; the model postal car, Mint, models from 
the Patent Office, the historic relics, the life size 
soldiery from the Puritan tothe staff officer of 
to-day; the Fisheries, with its monster aquarium 
and interesting exhibits; the Palace of Fine Arts, 
with its seventy-two galleries of statuary and 
paintings; the foreign buildings, teeming with 
interesting, strange and curious collections illus- 
trative of the customs, habits, resuurces and arts 
of people of other lands; the State buildings; 
the Midway, its cosmopolitan life and features; 
the Mines Building, with the greatest mineral 
display every brought together, the coal pyra- 
mid, the diamond mines of South Africa, and the 
great Strumm exhibit; the Agricultural Building, 
illustrating the agricultural resources of the 
nations of the world ; the Krupp pavilion; the 
Transportation Building, showing the methods of 
transportation from the earliest period to the 
present time, the original Grace Darling boat, 
the sectional steamship, the Nicaragua Canal 
model, the great 999 engine, the mammoth Joco- 
motive ‘‘ Lord of the Isles ”; the Woman’s Build- 
ing, with the Queen of Italy’s laces. the French 
salou, the colonial exhibits, the examples of 
woman’s work in all countries. ‘‘The Book of 
the Fair” includes 2,500 copperplate engravings 
and 1,000 beautiful pages; it is published in 
twenty-five parts at $1 each. 


California and the Pacific Coast. 


A golden opportunity is offered to parties in- 
tending to visit California. Rates are lower than 
usual, and a weekly tourist car line over the West 
Shore Railroad, under the management of 
Messrs. A. Phillips & Co., makes the trip at this 
time one of economy and pleasure. 


COMMERCIAL PARAGRAPHS. 


Mr. E. Nashold, of 934 Monadnock Building, Chicago, has 
invented a self-locking cleat which appears to offer sev- 
eral advantages over those at present on the market. 
They are reasonable In price and worth a trial by dealers. 


The Mather Electric Company of Manchester, Conn., are 
now lepresented on the Pacific Coast by the following 
contractors for thelr apparatus: H. B. Gregory & Co., 
Portland, Ore.; the Will & Finck Co., San Francisco, Cal.; 
the Machinery Supply Co., Los Angeles, Cal. 


The Beacon Lamp Company. 


The Beacon Vacuum Pump and Electrical Company of 
Boston, makers of the well-known Beacon Incandescent 
Lamp, are prosecuting their business with vigor and meet- 
ing with flattering success) Their lamps are making 
friends wherever used and are well worth the considera- 
tion of buyers for the fall trade. The company maintains 
branch ofices as follows: 

New York—In charge of J. T. Hambay and E. S. Kaliske, 
brother of Manager H. 8S. Kaliske; Philadelphia— 
H. A. Truitt, former treasurer and manager of the Chel- 
tenham Electric Light Company; Chicago—T. C. Rafferty 
& Co. 


Excelsior Apparatus In the West. 


Mr. R.J. Randolph, Western agent of the Excelsior 
Electric Company, Monadnock Building, Chicago, has 
made the following sales recently: 

St. Louls Light and Power Company, St. Louis, Mo., 
three 100-Nght dynamos, 2,000 c. P.; Mercantile Library 
Association, same place, two 50-light dynamos, 2,000 C. P.; 
Danville Gas, Electric Light and Street kal road Company, 
Danville, IN., one 100-light dynamo; Oakland Gas and 
Electric Light Company, Oakland, Cal., one 100-light dy- 
namo, 2,000 C. P. 


Dickson Engines for the New York Edison Station. 


The Dickson Manufacturing Company of Scranton, Pa., 
has recently shipped another of the complement of en- 
gines which the company 1s furnishing to the Edison 
Electric Illuminating Company of New York. This engine 
is of 600 horse power triple expansion ty pe. 

The Dickson Company has up to date built for the New 
York Edison Company engines of 1.000, 1,200 and 2,500 
horse-power which are regarded by experts as the highest 
type of engine manufacture. 


Cutter's Combination Windlass. 


The gain in leverage makes a geared windlass popular 
with trimmers for raising lamps, but the difference in 
cost over that of a plain windlass has counted against a 
more widespread use of the former. The extra price be- 
ing due tothe cost of the geming, the only feasible way 
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of reducing it would consist in making one pinion do for 
a score or more of the devices. This is what Mr. Cutter 
has done in his new form, which consists of a geared 
windlass with a detachable pinior, the latter, together 
with its bearing-box, being secured to the portable 


handle. The bearing-box fits into a recess in the windlass 
frame and 1s easily locked in place by the hinged catch, 
thus making a geared device. What is more, the pinion 
itself is hollowed out to fit the shaft of the hoisting drum, 
so that the same handle will do in using the device as a 
plain windlass. 

The pinion handle with the bearing- box is made as light 
as possible, so as to be easily carried by the trimmer, the 
reguit being a practical geared windlass at a price within 
the reach of plant owners. Other detalis and the general 
make-up of the device can be seen from the accompanying 
cut, which was loaned by the maker, Mr. George Cut- 
ter, of Chicago. 


The Mather Electric Company. 


The plant of the Mather Electric Company, Covering a 
number of acres, is situated in Manchester, Conn. (three 
hours on the train from either New York or Boston), 
directly on the main line of the New York and New Eng- 
land Ratiroad, which, together with a spur track running 
directly into their erecting shop, allows them to load 
heavy generators directly on the cars and gives them the 
best of facilities. They have recently completed an exten- 
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their plant in the early future, to accommodate large 
work, and new battery boilers and engines, especially for 
testing this class of apparatus. ihe entire plant of the 
Mather Company is operated by electric motors, sizes 
varying from five to fifty horse power, which system of 


transmission and sub-division of power they have found 
exceedingly satisfactory and economical in the operation 
of their works. 


INCORPORATIONS. 

The Fairfax Company, Chicago, I1l.—_to maintain and 
operate a hotel or apartment building or both, and to fur- 
nish the light and heat for same. Capital stock, $40,900. 
Promoters: Wm. Brace, Edw. S. Elliott, Henry A. Ritter. 


The Acme Electric Company, St. Louis. Mo.—to manu- 


facture and deal in electrical supplies and apparatus of all 
kinds and do a general electrical business. Capital stock, 
3.000. Promoters: E. T. Goodberlet. Jno. A. Goodberiet, 
L. E. Goodberlet, St. Louis. 


The Ziegler Electric Company, Boston, Mass.—to manu- 
facture, purcbase and sell college supplies, electrical and 
mechanical instruments, machinery and apparatus. Capi- 
tal stock, 825,000. Promoters: A. Arthur Ziegler, Alfred 
Ziegler, J. Oscar Ziegler, Jno. L. Gebhardt, Geo. Sauer, 
Boston, Mass. 


The Camden Power and Light Company, Camden, Ark.— 


MATHER ELECTRIC CoMPANY’s WorkKS, MANCHESTER, CONN. 


gion to their plant in the form of an iron building 300 x 50 
feet, for an erecting shop, cc nstructed by the well-known 
Berlin Iron Bridge Company of East Berlin, Conn., and 
fitted with a fifty-ton Shaw electric travelling crane, 
which, together with a large amount of new machinery 
which the Mather Company has recently installed, cun- 
sisting of heavy planers, boring mills, radial drills, lathes, 
etc., enables them to handle large generators up to 500 
kilowatts and larger in capacity. The Mather Electric 
Company are making a specialty of both belted and dil- 
rect connected work, especially for railway and power 
purposes. Their facilities for testing generators, from the 
smallest to the largest, under most severe conditions, are 
second to none, their steam plant being especially ar- 
ranged and adapted for this purpose. The Mather Com- 
pany already contemplate another extensive addition to 


to purchase, Own and operate electric plants and sell 
Nght and motive power to the citizens of the town. Cap- 
ital stock, $10,000. Promoters: Chas. L. Vickers, Wm. K. 
Ramsey, Jas. S. Cummins. 


The Montgomery Electric Light and Power Company, 
Montgomery, ill.—to furnish electric light. heat and 
power, etc, Capital stock, $10,000. Promoters: Lysander 
Hord, Jr., Jno. G. Habermeyer, Wm. C. Weise. 


The Atchison Railway, Electric Light and Power Com- 
pany, Atchison, Kan.—todo a general electrical business 
and build an electric railway in Atchison. Cpaital stock, 
$300,000. Directors: H. A. Odell, George W. Riggs and 
A. E. Cullingworth, of Chicago, and W. P. Waggener, Ells- 
worth Ingalls, C. C. Hetherington and S. E. Harburger, of 
Atchison. 


The Scott Electric Lamp Company—to manufacture 
electric lamps and other electrical apparatus in New 
York City. Capital stock, $25,000. Directors: Richard 
Outcault and Edward M. Brown, of New York City; Ber. 
tram H. Herbert, of Hoboken, N. J.; Falconbridge Plante, 
of Brooklyn, and Palmer Brown, of Woonsocket, R. I. 


The Lockport City and Olcott Electric Ratlroad Com. 
pany—to construct an electric road twenty miles long 
from Lockport, N. Y., to Olcott, Lake Ontario. Capital 
stock, $20,000. Directurs: William T. Holly, M. E. Stone, 
Adrian G. Funck, Jacob L. Toch, Edward J. Cunningham, 
Thomas J. Agnew, Noel Gale, George E. Dunscombe 
and F. Eugene Crasson, of New York City. 


The Jacksonville Electric and Power Company, Jack. 
sonville, Ill. Capital stock, $100,000. Incorporators: 
George D. Stafford, Samuel H. Trude and William H. Lee. 

The Viscosity Ol! Company, Chicago, J1].—to manufac. 
ture and deal in lubricating oils and greases and genera) 
steam and electric supplies. Capital stock, $10,000. Pro- 
moters : S.A. Johnson, Wm. H. Little, James H. Poare. 
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LETTERS PATENT 188UBD AUGUST 21, 1894. 


ELECTRIC RAILROADS AND APPLIANCES. 


524,758. Electrical Railway Signal. Lawrence Dorn- 
berger, Higbland Falls, N. Y. Filed April 17, 1894. 
524,773. Electric-Railway Supply System. Malone Whe- 
less, Washington, D.C. Filed July 7, 18%. 

524,785. Controller for Electric Cars. Marion B. Monroe, 
New Orleans, La. Filed Feb. 28, 1894. 

524,823. Electric-Hailway Car. John C. Henry, Westfield, 
N.J. Filed Aug. 27, 1892. 

624,888. Fender for Trolley or Other Cars. Elmer Bock- 
man Ate Joseph £E. Hagan, Philadelphia, Pa. Filed Feb. 

524,961. sStreet-Railway Motor. William H. H. Stineman, 
Hick’s Mill, assignor of One-half to Edward I. Clark, 
Baltimore, Md. Filed Feb. 23, 1894. 

524,976. Electric-Rallway Supply System. James F. Cum- 
mings, Detroit, Mich., assignor of one-half to Eugene 
M. Engelman, Milwaukee, Wis. Filed Sept. 22, 1602. 
Renewed Jan. 17, 1894. 


ELECTRIC LIGHTS AND APPLIANCES. 


524,706. Electric-Light Support. William H. Connell, 
Wilmington, Del. Fil an. 24, 1894. 

524,707. Electric-Lamp Holder. Fay O. Farwell,Dubuque, 
lowa, assignor of one-half to the Adams Company, 
sane place. Filed March 6, 1894. 

524,981. ectric-Arc Lam Rudolf H. Jahr, Opladen, 
Germany, assignor of one-half to Carl Ferdinand 
Schoeller, same place. Filed April 19, 1894. 

524,963. Apparatus for Supplying Electricity for Might and 
Power Purposes. Milton M. Kohn, Chicago, i., as- 
siguor to himself and Siegfried M. Fischer, same place. 
Filed Sept. 24, 1891. Renewed Feb. 17, 1894. 


MOTORS, DYNAMOS, ETC. 


524,845. Automatic Regulator for Dynamos. Henry D. 
Symmes, St. Catharines, Canada. Filed June 6, 18%. 

524,852. Motor-Generator. John C. Henry, Westfield, N.J. 
Original application filed Dec. 18, 1891. Divided and 
this application fled Jan. 28, 1898. 

524,884. Commutator for Dynamo-E£lectric Machines. Geo. 
F. Card, Covington, Ky., assignor to the Card Equip- 
ment Company, Mansfield, Ohio. Filed Jan. 8, 1904. 

524,911. Apparatus for Transforming Continuous Electric 
Currents into Alternating Currents. Franz 8. F 
Schneider, Fulda, Germany. Filed March 20, 1894. 


TELEPHONE AND TELEGRAPH APPARATUS. 


524,711. Printing-Telegraph. Robert A. Fowden, Phila- 
delphia, Pa., iat toed to the Fowden Printing ei 
graph Company. Trenton, N.J. Filed Dec. 22, 1888. 

524,925. Coin Controlled 'relphone Apparatus. Byron cC. 
Wolverton, Elmira, N. Y., assignor to the New York 
and Pennsylvania Telephone and Telegraph Compaby. 
Filed May 12, 1894. 


MISCELLANEOUS. 


524,708. Non-Conducting Handle. Fay O. Farwell, Du- 
buque, Iowa, assignor of one-half to the Adams Com- 
pany, same place. Filed June 7, 1894. 

524,710. Method of Producing Electrodes. Desmond G. 
Fitz-Gerald, London, England. Filed Nov. 7, 1883. 
524,717. Safety-Switch for High-Potential Circuits. Sam- 

uel Harris, Cleveland, Ohio. Filed June 14, 18%. 

524,749. System of Electrical Distribution. George West- 
inghoune, Jr., Pittsburg, Pa. Filed June 16, 1 

524,789. Electrical Subway System. John C. Reilly, 
Brooklyn, N. Y. Filed May 28, 1894. 

524,798. Commutator-Cylinder. Alton J. Shaw, Muske- 

on, Mich. Filed June 7, 1894. 

524, Circult-Controller. Edward J. McEvoy, New 
York, N.Y. Filed July 7. 18%. 

524,848. Separator for Battery-Plates. William L. Silvey, 
Dayton, Ohio. Filed Feb, 12, 189. 

524,844. Electrical Testing-Switch. He.ry Smith, Buffalo, 
N.Y. Filed March 29, 1¢94. 

524,850. Insulator. Charles N. Hammond, Boston, Mass. 
Filed Dec. 18, 1893. 

524,881. Electric Heater. Tapley W. Young, Washington, 
D. C.. assignor to David R. McKee, trustee, same piace. 
Filed Oct. 6. 1893. 

524,940. Tank or Cell for Electrolytic Purposes. Francis 
E. Elmore and alexander S. Elmore, Leeds, assignors 
to the Elmore’s American and Canadian Patent Copper 
Nopositmg 4 Company, Limited, London, England Filed 

vV. 25, ’ 

524,947. Electric Danger-Signal for Railways. Arcnibald 
B. Murray, San Rafael, assignor of one-half to James 
W. Moyle, San Francisco, Cal. Filed March 17, 1893. 

524,953. Electric Meter. Carl D. Raab, Kaiserslautern, 
Germany. Filed Jan. 18, 18%. 

624,973. Fire-Alarm System. Joel W. White, Providence, 

` K. 1, assignor of one-half to Ashbel T. Wall and Geo. 
A. Wall. Filed May 28, 1894. 

524,97. Underground Conduit for Electrical Conductors. 
James. F. es Detroit, Mich., assignor Of one 
half to Eugene M. Engelman, Milwaukee, Wis. Filed 
Jan. 17, 1893. Renewed Jan. 17, 1894. d 

524,980. Electric Wire Coupling. Charles K. Hall an 
William B. Lillard, New Orleans, La.: said Lillard as- 
signor to said Hall. Filed Dec. 8, 1898. 
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EDITORIAL NOTES. 


The causes of the secular va- 


Variation 
of riations of terrestrial magnet- 
Terrestriai ism, which was the subject of 
Magnetism. Prof. Rucker’s inaugural ad- 


dress before the British Association, present a 
problem which is as interesting and important as 
its solution is difficult. The local magnetic 
changes which were at first attributed to the 
rotation or other movement of the points of 
maximum intensity in each hemisphere must 
probably be explained in some other way, as the 
most reliable evidence of recent years goes to 
show that there has been n> motion of these 
magnetic poles, which are probably fixed by the 
motion of the earth. On this hypothesis the 
secular variations are due less to the variations 
of the main magnetic poles of the earth than to 
secondary lines or points of attraction or repul- 
sion, which vary in different degrees in different 
localities, The explanation of these secondary 
systems may be found in local physical and 
electrical conditions within the earth, or the 
magnetic conditions outside the earth, or, more 
probably, a combination of both. 

As the secular changes in terrestrial magnet- 
ism are closely related to the causes of local 
magnetic disturbances, Prof. Rucker suggests 
that a study of the latter may be useful in solv- 
iug the problem of secular variations. Earth 
currents and the presence of magnetic materials 
have been suggested as the causes of local dis- 
turbances, and both causes are probably to be 
found in different localities. 

The nature of the magnetic material is also a 
question to be determined, as well as the way in 
which it is magnetized. From the fact that all 
large masses of magnetic rock that affect the 
magnetic needle from a distance always attract 
the same pole, it is argued that the magnetism is 
more likely to result from induction from the 
earth than from earth currents, as in the latter 
case the current must always flow in the same 
direction around all these masses in une hemi- 
sphere and all in the opposite direction in the 
other hemisphere, for which there seems to be 
no apparent explanation. Variations in tempera- 


ture and pressure affecting the permeability of 
the magnetic materials in the earth also enter 
the question of loca] magnetic disturbances. The 
whole subject is as yet largely a matter of spec- 
ulation, and it involves so many modifying con- 
ditions that its solution, if possible, must be a 
very distant attainment. 
XxX %X* X 


Storage The victory which the Chloride 
Battery Accumulator people have just 
Litigation. won over the Consolidated Elec- 


tric Storage Company isa matter of great im- 
portance to the former, but of infinitely greater 
importance to the trade at large. 

Every one interested in the real progress of 
the art will feel a sense of relief that the Con-- 
solidated Company has at last been disarmed and 
its power to blackmail and bulldoze taken away. 

The disgraceful conduct of this company has 
often been referred to by us and isa matter of 
common knowledge. They became the owners 
by purchase of the Brush patents. These patents 
were sustained by the courts, and no doubt prop- 
erly so. If the Consolidated Company had then 
gone shead and demonstrated their ability to 
construct a practical commercial cell, and given 
ty the trade the benefit thereof even at a high 
price, there could have been little criticism. This 
they did not do. 

They have never turned out anything of value. 
In factitis plain truth that they have scarcely been 
recognized as being in the battery business at 
all. They have used their patents as a club to 
keep out other workers in the field, and have en- 
deavored to blackmail not only intending manu- 
facturers but purchasersof other batteries. They 
have been a stumbling-block in the path of 
progress, and something worse. 

They have feared the Chloride Company since 
its organization in 1888, knowing that they were 
working on correct lines and that the company 
were well backed financially. They only brought 
suit for alleged infringement when actually 
forced to do so by Mr. W. W. Gibbs, the presi- 
dent of the Chloride Company. The publication 
of Mr. Gibbs's correspondence with Mr. Bracken 
of the Consolidated Company left the latter no 
other course. 
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Application for a preliminary injunction was 
accordingly made. The validity of the Con- 
solidated Company's patents was not questioned 
by the defendants, who simply claimed no in- 
fringement. This claim has been fully upheld 
by Judge Green, ina decision reprinted else- 
where. 

The American public is to be congratulated on 
this changed condition of affairs. Central sta- 
tion men can now avail themselves of an accu- 
mulator system on a par with the best made 
abroad, and without any fear of troublesome 
litigation at the hands of Mr. Bracken and his 
Misguided company. 

* %* * 


The There is every reason to expect 
Atlanta that the Convention of the 
Convention. American Street Railway Asso- 


ciation at Atlanta in October will be one of the 
most successful which this body has held. 

The business revival will be under way in an- 
other month, and the exceptional facilities offered 
to exhibitors will no doubt be the means of secur- 
ing a first-class display of apparatus. 

Every man in the country interested in railway 
work ought to go in some way, For Eastern men 
two routes of travel are practicable, one by the 
Pennsylvania system. the other by the Norfolk 
and Western. The latter,through Mr. L.J. Ellis of 
this city, has arranged a special train, with first- 
class appointments in every detail, to carry the 
delegates and their friends from New York to 
Atlanta and return. This route offers the only 
really pleasant ride between the two cities, trav- 
ersing a charming section of the country. On 
the return trip tourists are offered the opportu- 
nity of visiting sume of the most picturesque 
spots in the South and many of historic interest. 

Beyond the fact that the Norfolk and Western 
is by far the best route, electrical men will not 
forget the treatment received at the hands of the 
Pennsylvania Company at the time of the St. 
Louis Cunvention. A special train was arranged 
and paid for, the company’s agent agreeing to 
furnish the best cars and service which the Penn- 
sylvania equipment afforded, When the train 
was on track in Jersey City it was seen that in- 
stead of this they had furnished the shabbiest 
Pullman carsin use anywhere on thesystem; the 
service was abominable, the dining-car having 
few attractions even for a very hungry man. 

Itis now a proper time to show the Pennsylva- 
nia Company that their unfair treatment at that 
time was resented and not forgotten. 

Delegates from the interior, as far west as 
Buffalo or Pittsburg, will have a much more en- 
joyable trip if they come to New York and 
make the Atlanta trip on the special train with 
the New York and New England party. 

x * X 


Conflicting The legal rights of the various 
Electrical electrical systems now incom- 
Systems, mercial use have not yet been 


fully established in this country, for the reason, 
perhaps, that until recently no serions injury has 
resulted to the telephone or telegraph systems 
through the introduction of lighting or railway 
currents of high voltages. In England, we be- 
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lieve, the once disputed points are now regarded 
as settled in favor of the rights of the transpor- 
tation systems. 

Mr. R. D. Fisher contributes to ELECTRICITY 
this week a summary of the decisions so far ren- 
dered here, which will be of value to those in- 
terested in this subject. While no one of the 
decisions is of such a nature as to be regarded 
as conclusive, it is evident that our courts lean 
towards the view that the more delicate systems 
must look out for themselves, and protect their 
systems at their own expense from the possible 
damages resulting from the use of high voltages 
in the same districts. 


The vital question, however, is that in regard 
to electrolysis, an evil effect of the railway sys- 


tems which has not been understood at all until 
very lately, and the extent of which, we believe, 
The destruc- 
tive agent is at work in all our large cities, and 


is scarcely comprehended as yet. 


sooner or later there must come a conflict be- 
tween the railway companies standing alone on 
one side and the telephone, gas and water com- 
panies and the municipalities themselves ar- 
rayed in common interest on the other. 

There are no decisions, so far as we know, or 
which to basea prophecy as to the view the courts 
will take of this matter. Will they mulct the 
railway companies for the immense damages in- 
flicted upon the other companies, or will they 
simply insist onthe former putting an end to the 
evil, regardless uf the cost to themselves ? 

One thing is certain, water and gas mains can 
not be insulated to protect them from the elec- 
tric currents; and it is equally certain that the 
underground plant of many companies is to- 
day undergoing slow but sure destruction. 

Does not ordinary business sense demand that 
the railroad companies do all in their power, re- 
gardless of cost for copper, to stop the leakage 
of return currents before the damage has in- 


creased further ? 
X xX *X 


In our view of the situation of the General 
Electric Company, and our estimate of the num- 
ber of months which they could continue in 
business, we have alwaysyiven them credit for do- 
ing from $2,500,000 to $3,000,000 of business a year 
in small supplies,which we supposed yielded them 
Now we learn that 
this branch of their business shows an actual loss 
of over $100,000 for the last six months. If this 
is a fact, and we assume that it is because Mr. 


a good percentage of profit. 


J. P. Ord, the controller of the company, has 
admitted it, the last prop has gone, and there is 
absolutely nothing left to justify a continuation 
of the business. Mr. Sunny’s office shows a fall- 
ing off in its supply business of 80 per cent. The 
Denver and San Francisco offices are doing a 
total in all lines of less than $15,000 per month. 
Nothing of consequence is being done at Cin- 
Mr. 
York has little to do except make aftidavits. 
Wall Street may think as it pleases, but the col- 


cinuati or Atlanta, and Hughes in New 


lapse cannot be much longer delayed. 
* X * 


No TRAVELER can fail to take notice, when in 
Philadelphia, of the splendid service of the 
Philadelphia Traction Company, which had such 
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a hard fight to secure the privilege of changing 
to the trolley system. This company’s plant 
and equipment are to-day the best in this or any 
other country, and their service is beyond criti- 
cism. The thoroughness of the station equip- 
ment is shown by the fact that there are over 500 
Weston instruments in use on the switchboards. 
Every citizen of Philadelphia who opposed the 
admission of the trolley should be compelled to 
stand on William Penn’s hat brim in the public 
buildings court and make publio apology or be 
debarred from riding on anything else than a 
horse-car or a Broad street stage for the rest of 
his days. The Westinghouse Company can 
easily ‘‘ point with pride” to the working of its 
apparatus, and the Traction Company should be 
regarded as public benefactors. 


x *+ * 


Is the electric light regarded in England as an 
illuminant to be used only by the rich or moder- 
ately well off, and not by the very poor? The 
query is suggested by the following: “At a 
recent meeting of the St. Pancras Vestry a mem- 
ber complained that a costermonger, who held 
auctions on Saturday night in Kentish Town 
Road, was using electric light. He asked whether- 
aman who paid neither rates nor taxes was en- 
titled to the electric light. Although this 
seems an absurd point to raise, it involves a nice 
legal question, for the costermonger buys his 
light from a tradesman who. ip turn, purchases 
’ We do not know the plan 
upon which the St. Pancras Vestry conducts its 


it from the vestry.’ 


business, but in our land of the free and home of 
the brave any man, whether a fruit peddler, a 
scavenger, or a railroad president can have elec- 
tric light if he pays the price. 

* * * 

Tue Philadelphia Edison Company has made 
more progress than any other Edison local com- 
pany in establishing its so-called ‘‘rights.” This 
would be commendable if it had been fairly 
done, if the methods employed had been honor- 
But we fear they were not. The first con- 
cern to grant the claim for past damages was 
Drexel & Co. This was followed by a surrender 
ou the part of the infringing companies which 


able. 


were owned largely by the same people who 
control the Edison Company. Acting upon this 
the campaign has proceeded to outsiders, who 
were shown what Drexel & Co. and the others 
This smacks too much of collusive- 
ness and trickery to merit respect. 

* * * 

A FEW weeks ago we recorded the status of a 
rate war between the street railway companies 
The fare was reduced to one 
cent, and we expressed our opinion that the law 
of the survival of the richest operated in Savan- 
nah as elsewhere. Now we learn that applica- 
tion has been made for a receiver for the Elec- 


had done. 


of Savannah, Ga. 


tric Railway Company. 
x * * 

Mr. E. I. GARFIELD has drawn first blood for 
the Ft. Wayne Corporation in New England, 
having sold a 3,000-light alternator and two 60- 
light are machines. We guess Uncle Ellery will 
get there. 
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Ir will be noted by readers of one of our news 
items this week that Harold P. Brown still lives, 
and moreover that he ıs still posing as an expert 
electrician, with only the river between him and 
New York City. We hope his present employ- 
ment necessitates less swearing than he was ac- 
customed to when the subject of electrocntion 


was before the people of this State. 
x X% * 
SrraNnce things happen in the General Elec- 
tric Company and strange thoughts agitate the 
hrains of the employes. The latest news is that 


Mr. S. D. Greene expects to be president of the 


company some day. 


Voluntary Receivership for H. Ward Leonard 
& Co. 

H. Ward Leonard & Co. have voluntarily gone 
into the bands of a temporary receiver. 
H. Ward Leonard has been appointed temporary 
receiver for New York State,where the most im- 
portant assets of the company are located. The 
receivership was the result of a friendly suit 
brought by the Interior Conduit and Insulation 
Company at the request of H. Ward Leonard & 
Co., and the bill showsassets amounting toabout 
$177,000, and liabilities amounting to about 
$62,000; $109,000 of these assets have been 
locked up in a suit against the Cayadutta Elec- 
tric Railway Company for over a year past and 
are likely to be for several months to come. 

H. Ward Leonard & Co. being a foreign corpo- 
ration and subject to attachment the directors 
deemed it best for the interests of the creditors 
and stockholders to place the affairs of the com- 
pany in the hands of a receiver until the settle- 
ment of this suit when, it is claimed, there will 
be, not only ample assets to settle all claims in 
full, but abundant means for the stockholders to 
resume business with. 


A New Two-Phase Transmission Plant. 


The Stanley Electric Manufacturing Com- 
pany have recently made a ccntract with the 
Montmorency Electric Power Company of Que- 
bec for furnishing them with three 675 um. P. 
two phase A. C. generators which will be used 
for conveying the water power of the famous 
Montiorency Falls to the City of Quebec for 
light and power purposes. The Fall altogether is 
over 300 feet, there being one perpendicular fal] 
268 feet. For the past ten years this water power 
has been used for supplying light in Quebec, the 
present plant consisting of three 2,000 light A.C. 
machines made by the Royal Electric Company, 
Montreal, and fifteen arc light machines with a 
total capacity of 600 lamps. These present A.C. 
machines are of course single phase and they are 
runnnig them 1,800 volts at the Falls and de- 
livering 1,000 volts at Quebec, simply supplying 
ordinary lighting service. The three new ma- 
chines wil] generate a potential of 5,500 volts; 
the output of each mechine will be carried on 
four wires toa sub-station in Quebec where step- 
down transformers will reduce it to 2,000 volts, 
and the distributing system through the town 
will be at this potential. The drop in the line 
between the Fall and the sub-station will be 6 
er cent, One thousand x. w. capacity of step- 
down transformers for this purpose will be 
placed ina sub-station, with arrangements for 
keeping the transformers cool by air blasts. The 
current will be used for lighting, general power 
distribution by two phase A. C. motors and for 
Toning the street railway by use of rotating 
transformers. l 

The progressiveness of the Montmorency 
Company and its success are largely due to the 
able Management of Mr. Badger, its general 
superintendent, 
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CONFLICTING ELECTRICAL SYSTEMS, 


Their Legal Status Not Fully Determined—The Trend of 
Decisions So Far Rendered. 


BY R. D. FISHER. 

It is always interesting and instructive to ob- 
serve the course pursued by the courts toward 
hew inventions and note their application of old 
principles of law to new conditions, In order 
to serve the new nses that have been found for 
it, the legal status of the electric current in its 
numerous applications is being gradually estab- 
lished It is apparent, however, from a review 
of the cases wherein the conflicting rights of the 
purveyors of electricity have so far been con- 
tested that the legal status has not yet been 
definitely settled by the courts. It is probable 
that the ultimate settlement, at least so far as in- 
terference of currents is at stake, will be made 
through the ingenuity of inventors rather than 
It is quite clear 
from the trend of decisions that economy and 
public convenience will demand that electricity 
shall be crowned “ King of Powers” and some 
way be found to give it a clear right of way. In 
the meantime it is the duty of courts to protect 
existing property, systems or patents from un- 
necessary or wanton injury or illegal super- 
sedure. 

It is the purpose of this article to present, for 
convenient reference, a summary of the de- 
cisions so far rendered which can properly be 
regarded as precedents in the future. 

AUTHORITY TO USE ELECTRICITY. 

It is well settled that the useof streets belongs 
to the public atlarge, that the Legislature repre- 
sents the public, and that a municipality has no 
further contro] over its streets than that given to 
it by the Legislature, either expressed by char- 
ter or by implication. (See 35 N. J. L., 208, and 
6 Whart., 25.) 

From this basis it follows that the authority of 
a local government over its streets or highways 
depends entirely upon the charter derived by 
legislative enactment. (See Dill Mun. Corp., 
sec. 680.) It is equally as well setiled that a city 
has not the power to grant an exclusive franchise 
or permanent privilege to an electric company, 
Legislatures alone have, unless limited by con- 
stitutional restraint, a right to grant to an elec- 
trical compauy an exclusive, indefinite and irre- 
vocable franchise for the use of the streets, if 
made in explicit Jauguage. (Elliott on Streets, 


332; Gas Co. vs. Light Co., 115 U. S., 650.) In- 


deed it has been held in many cases that a city 
has no right to grant an exclusive right even for 
a stipulated or limited time. (Electric Co. vs. 
Edson, ete., Co., 33 Fed. Rep.. 659.) 

ELECTRIC WIRES— INTERFERENCE, 

This isa subject that is destined to become 
more important with respect to the use of elec- 
tric currents for different purposes, because of a 
growing demand that an indefinite number of 
wires shall no longer be strung over the streets, 
but instead all must be placed in subways, 

The development in the art bas led to numer- 
ous legal controverries between the new and the 
old concerning respective rights. The primitive 
possessors naturally resented the intrusion and 
damaging contact of the modern and more pow- 
erful currents necessary for light and traffic 
purposes. On this point there has been much 
litigation and considerable conflict of decisions. 
"T'he operators of the more delicate plants insist 
on being protected against the use of the more 
powerful currents which impair their service and 
the value of their plants. ‘This claim is based on 
the ground of primitive authority and occupa- 
tion, and they allege that by right they are not 
legally bound to adopt new and expensive de- 
vices and inventions as a neutralizing protection 
against the effects of the newcomers. 
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The first legal contest took place between the 
electric light companies and the telephone com- 
panies, Courts all over the country were ap- 
pealed to for writs of injunction, but before 
many of them came to trial on their merits it 
was found that inventive genius had bridged the 
difficulty before a final decision was had. The 
first court, however, to lean toward ‘‘protection”’ 
was that of the Supreme Court of Nebraska. In 
the case of Tel. Co. vs. Elec. Light Co., 17 Neb.. 
284, it was held that electric light wires should 
be kept ata certain distance from the telephone 
wires on streets already occupied by the latter. 

This decision was soon followed by a ruling by 
the highest court of Ohio, in which it was decreed 
that an electric light company stringing wires 
no nearer than four feet from existing parallel 
wires would not be enjoined, on the gronnd that 
the evidence of experts tended to show that no 
sensible induction would take place at that dis- 
tance. (See Tel. Co. va. Elec. Light Co., 14 
Cin. Weekly Bulletin, 227. ) 

The more serious phase of the question has 
arisen in the alleged interference by electric 
railway systems. In the latter case it is neces- 
sary that the battle of legal rights should be 
fought to a finish assoon as possible, There are 
a number of decisions on this subject, all of 
which have been rendered within the past three 
years, and whilethere is some conflict, the weight 
of authority is favorable to the olectric railway 
interest, holding, impliedly at least, that the 
more powerful current has simply been applied 
to the purposes of transportation by street rail- 
ways which have long occupied the streets for a 
purpose paramount to all others, and therefore 
had a stronger and earlier claim of right to use 
the streets than the electric interests constructed 
for light and sound, Among the earlier cases 
considered was that of Tel. Co. vs. Elee. Ry. Co. 
etal., C. P. C., Ohio, Jan., 1889. An injunction 
was sought to restrain the operation of an elec- 
tric railway by single trolley without a return 
wire. The court not being satisficd from the 
proofs that the return wire would relieve the 
difficulty refused to order the railway company 
to adopt the device, and thus denied the prayer 
for injunction, A similar ruling was had on the 
strength of evidence concerning adevice, alleged 
to be asuccess as a conductive precaution, in 
the Chancery Court of Hamilton County, 
Tennessee. (Tel. Co. vs. Elec. Ry. Co., June, 
1889.) A favorable decision to the Telephone 
Company was had in the case of Same vs. Ry. 
Co., in the District Court of Sedgwick County, 
Kansas, June, 1889, In the more recent cases, 
namely: Tel. Co. vs. Ry. Co., Third Judicial 
District Court of Utah; Tel. Co. vs. Ry Co., C. 
C. of Eau Claire, Wis.; Tel. Co. vs. Ry. Co., 9 
N, Y. Supp., 177; Tel. Co. vs. Ry. Co., Chancery 
Court of Knox County, Tennessee; and finally 


the United States Court, in case of Tel. Co. vs. 
Elec. Ry. Co. (42 Fed. Rep., 273), universally 
hold that it iscompeteut to readjust the occu- 
pancy of streets so as to afford mutual protection 
if possible. ‘The grant to each company to use 
the invisible energies of nature should perhaps 
carry with it neutralizing restraints so as to re- 
duce to a minimum the injurious effects of their 
contact or interference; but in the event of fail- 
ure of this equitable view, it is apparent that 
courts have grave doubts whether any suecessful 
eause of action or remedy for the alleged injury 
is in sight for the more delicate systems except 
through a readjustment of methods and eon- 
struction to weet the new conditions. Thestreets 
are held in trust for the people for primary pur- 
poses of travel, and any other purpose ineon- 
sittent with this right will meet with legal re- 
buke. In conclusion, it is evident that the con- 
test for supremacy in the electrical tield is im- 
pliedly settled in favor of the more powerful eur- 
rent so long as used for transportation purposes 
and that the settlement of interferences must ul- 
imately be made by and through the ingenuity 
of inventors rather than by repeated resorts to 
courts of law. 
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VICTORY FOR THE CHLORIDE CELLS. 


—_——— 


A Preliminary Injunction Refused. 


Judge Green,in the United States Circuit 
Court at Trenton, has handed down his decision 
refusing to grant a preliminary injunction against 
the Electric Storage Battery Company, manu- 
facturers of chloride cells, in the suits brought 
by the Consolidated Electric Storage Company 
under the Brush patents. 

Following is an abstract of Judge Green's 
opinion : 

Two reasons conjointly compel a denial of the 
motion for a preliminary injunction made by 
the complainants. 

Equity peremptorily insists that such action (a 
preliminary injunction), so drastic in its effects, 
shall be taken only in those cases wherein a 
clear, unclouded, equitable right to the inter- 
ference of the Court is shown; in all other cases 
the demand is to be met by refusal. Otherwise 
unfair prejudgment may result. 

In the case at the bar the proof of infringe- 
ment fails to attain to this standard. It is quite 
true that, on the part of the complainants, certain 
gentlemen, most eminent in their profession, 
and whose opinions as experts are entitled to 
great weight, have not hesitated, in their affida- 
vits presented to the Court upon this motion, to 
assert quite positively that not only the storage 
battery manufactured by the defendants, but as 
well the process used in the manufacture, do 
without doubt infringe some if not almost all of 
the claims of the letters patent under consider- 
ation. 

Giving full weight to the opinions of these 
witnesses,elucidated and most eloauently enforced 
upon the attention of the Court in the exceed- 
ingly able argument of counsel, it still remains 
to be said that the defendants have, in opposition 
thereto, presented opinions of other scientists, 
equally as learned and of equal standing and 
repute in the scientific world, which are di- 
rectly antagonistic thereto, and by which they 
most distinctly and positively declare that in 
their judgment neither the process pursned by 
the defendants nor the completely manufactured 
battery infringes in the slightest particular upon 
those secured to thecomplainants by their letters 
patent. And so upon one side are found the 
concurring opinions of Prof. Morton and Prof. 
Chandler, Prof. Houston and Dr. Barker ; upon 
the other, those of Prof. Brackett, Prof. Cross, 
Prof. Thomson and Mr. Van Size. These are 
gentlemen of unquestioned veracity ; thoroughly 
understanding the subject matter under con- 
sideration; stating opinions with confidence 
which they believe to be well formed; and yet 
they arrive at conclusions which are irreconcil- 
ably and diametrically opposed. It must be 
apparent that aflidavits of this character, ex parte 
as they are, can only be productive of doubt. 
When the statements so made and the opinions 
so expressed come to be tested by a severe and 
thorough cross examination, beyond question 
those which show themselves securely founded 
upon reason and fact will be immediately accepted 
and concurred in. But until then the existence 
of a doubt, well founded and reasonable, as to 
the right of the complainants to the remedy 
they ask, cannot be overlooked. 

The existence of such doubt must now at least 
control the action of the Court. 

There is another reason why this motion must 
be denied. Equitv demands of a complainant 
that he should display great diligence in the 
assertion and vindication of his rights. Inexcus- 
able delay on his part, though ıt may not amount 
to conclusive proof of acquiescence, nevertheless 
may be and often is sufficient canse to disentitle 
him to the summary interference of the Court 
on his behalf by way of interlocutory injunction. 
Whatever may be the original equities of the 
case ns between the parties, if the complainant 
stands quietly by, without seeking to enforce his 
rights, while the defendant expends time and 
labor and money upon the enterprise sought to 
be enjoined. upon faith that no actual or effective 
objection thereto will be made, he will be shorn 
of any right to appeal to the Court cf Equity for 
assistance. (Hummer v. Hummer, 2 Green (Ch. ), 
263; Whitney v. Union 6, 11 Gray, 359 ; Carlisle 
v. Cooper, 21 N. J. Equity, 599. ) 

In other words, the principle has been thus 
stated: Noone can have relief if his own conduct 
bas led to that state of affairs which occasious 
the application. 

The proofs submitted to the Court, on this 
motion, show these facts. ‘The defendant cor- 
poration was organized under the laws of the 
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State of New Jersey in 1888. Its sole purpose 
was to engage in the manufacture and sale of 
electric storage batteries of the type known as 
the Chloride Accumulator. Its works were 
located at Gloucester in this State ; and from the 
the time of its incorporation to the present, it 
has carried on its business without interruption. 
Its existence and the character and extent of its 
operations were well known to the principal 
officers and managers of the complainant cor- 
poration. In the conduct of its business at 
various times,and especially in 1891, 1892 and 
1893, the defendant openly installed storage 
battery plants of the alleged infringing type in 
various public buildings, and for various corpo- 
rations. Thus, for example, they furnished 
plants or batteries to the Provident Insurance 
Company of Philadelphia; to the Metropolitan 
Railway Company of Washington; to the Union 
Square Theatre in New York, and elsewhere. 
The fact that these plants were furnished by the 
defendants was well known to the complainants. 
Besides, early in 1893 the defendants issued a 
pamphlet in which was printed an opinion of 
Prof. Chandler of Columbia College on storage 
batteries and which contained a detailed and 
correct statement of the mode of construction 
and operation of tbe stcrage batteries of the 
defendants, and a full and succinct comparison be- 
tween them and the batteries of the complainants. 
This pamphlet was widely circulated, and ad- 
mittedly the complainants knew of it. 

It was not until 1894, months afterward, that 
this bill of complaint waa filed. 

It is hardly necessary to say that the excuses 
offered do not justify the laches of which the 
complainants have veen clearly guilty. 

It was admitted upon the argument that the 
defendants were financially responsible, and 
amply able to respond to any award of damages 
that might be made against them. Under all the 
circumstances, and for the reasons given, the 
motion for a preliminary injunction is denied. 


Electrolysis. 


The damage toits cables in Brooklyn from 
electrolysis has compelled the Commercial Cable 
Company to change the location of itscable from 
the conduit through Brooklyn and bring it 
around outside of Coney Island and up the bay 
to this city, where it will be landed at Pier A, 
North River. When the cable was landed some 
yearsago at Coney Island, about 1,000 feet east 
of the Oriental Hotel, it was laid underground 
from that point to the Brooklyn Bridge and over 
the bridge to the company’s office in this city. 
The company’s line, although laid in a conduit 
and heavily sheathed with iron, has been unable 
to withstand the effect of this free electricity 
that seeks a conductor. All appliances the com- 
pany has been able to obtain have proved of no 
avail to keep the cable wires from being super- 
charged. 


The Board of Works of Jersey City has been 
wrestling with the troublesome problem. At a 
recent session David Young, general manager of 
the Consolidated Traction Company, was pres- 
ent, accompanied by the company’s expert, 
Harry G. Pierson, while the city was represented 
by Harold P. Brown, the expert electrician, ap- 
pointed by the city authorities to look into the 
matter of electrolysis, submit a report and pro- 
pose the necessary remedies, After a long in- 
formal discussion Mr. Young announced that his 
company would be satisfied to provide for any 
effective safeguard to prevent the danger arising 
from electrolysis that Messrs, Pierson and Brown 
should agree upon, and Mr. Brown was retained 
as an expert, under whose supervision the com- 
pany should introduce a system of relief from 
the danger of electrolysis. 


The Annual Convention of the American 
Water Works Association has just closed its ses- 
sions in Minneapolis. There was a paper on the 
subject of electrolysis and a lively discussion it was, 
The consensus of opinion was that electric railway 
companies and other corporations whose plants 


cause the trouble in the water mains should 
provide the remedies, instead of putting the ex- 
penses on the several cities. 


Signaling Through Space.* 


BY W. H. PREECE, C.B., F.R 8. 


Whenever an electric cnrrent rises or falls in a 
circuit another current is simultaneously induced 
in every neighboring conductor if it form part 
of a circuit and be separated from the former by 
some insulating medium or dielectric, such as 
air. This secondary current flows only during 
the period of rise or of fall of the primary cur. 
rent. 

Hence, if the primary current rises, falls, or 
changes its direction regularly and repeatedly a 
given number of times per second, tLe induced 
secondary currents will alternate with the same 
regularity and frequency. The intensity of these 
secondary or induced currents, among other 
things, will depend upon the character, form and 
direction of the circuits, and upon the distance 
which separates them from each other. That 
such secondary currents, or electro-magnetic 
disturbances, as they are called, existed, has, of 
course, been known since the days of Faraday; 
but that they could be observed, measured and 
utilized at a distance of some miles from the 
primary circuit was not suspected before the in- 
troduction of that marvellously sensitive instru- 
ment, the telephone. 

When these disturbances are rbythmic, musi- 
cal sounds are produced in telephones fixed in 
the secondary circuits, but when they are irregu- 
lar, unpleasant noises alone are heard. If the 
sounds are preconcerted and directed, like the 
dots and dashes of the Morse code, then telegra- 
phy is possible, and we have a means of signal- 
ing through space without wires. The distance 
to which we can signal is limited only by the 
distance to which these electro-magnetic dis- 
turbances, in their transit through space, retain 
sufficient energy to actuate our apparatus. The 
ether is supposed to be the real medium of trans- 
mission, and not the air. The disturbances 
through the ether take the form of undulations 
Or waves, and in character they are similar to 
those radiations which at other frequencies give 
us heat, light and photography. They move 
with the same velocity; they are subject to the 
same operations of reflection and refraction; and 
they differ only in the number excited per 
second. 

Thus, to deal with the subject of signaling 
through space, we must have a primary con- 
ductor, in which vibratory or alternating electric 
currents can be excited at will. They must alter- 
nate with a frequency that will pleasantly affect 
the ear—say about 600 per second. They must 
be manipulated so as to produce preconcerted 
signals, The primary circuit must be freely ex- 
posed in the ether; and the secondary circuit, 
which itis desired to excite, must not be screened 
from the primary by means of magnetic or con- 
ducting matter. The object of this lengthened 
inquiry has been to determine the best form of 
primary and secondary circuit, the function per- 
formed by the earth as a part of the circuit, and 
the distance to which communication is possible 
with the ordinary practical means at our dis- 
posal. 

The telephone as an instrument of precision 18 
scarcely sufficiently appreciated. The ear canbe 
trained by its aid to measure graduations of 
sound as accurately as the eye determines the 
calibrations of engraved scales. In Hughes's 
induction balance we have a well-determined 
absolute zero of silence, and there are many well 
defined nodes of sound which may be taken 48 
fiducial points in a telephonic scale, The limit of 
speech where articulate sounds cease to be com: 
prehensible is one, the limit of Morse signals 
where telegraphic reading becomes impossible 18 


* Paper presented at the Oxford meeting of the British 
Association. 
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another. Itis quite easy to determine the simi- 
lar intensity of two sounds, a8 in photometry the 
eye determines the similar intensity of two illu- 
minations, The ear, however, requires to be 
educated, and it is subject to fatigue; but when 
properly trained, and when assisted by the tele- 
phone, it can be used to observe effects with as 
much reliability as the eye. 

My attention was first directed to the subject 
in 1884. In 1886 I brought it before this Associa- 
tion at Birmingham, and again at Manchester in 
1887. In August, 1898, I reviewed, before the 
Electrical Congress at Chicago, the whole of my 
previous nine years’ work. Much experimental 
work has been done during the past twelve 
months. In 1884 electro-magnetic disturbances 
were detected between telegraph circuits and 
telephone circuits 80 feet apart, the former in the 
streets underground in London, and the latter 
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on the housetops; but in 1885 these effects were 
perceptible between parallel lines of telegraph 
10} milesapart. The permeability of stone walls 
and buildings to electric waves was shown by 
Henry in 1842, when the discharges of a Leyden 
jar in the top floor of his house induced sparks 
in a circuit in the cellar. Sonorous vibrations 
were reproduced in a telephone circuit in the 
basement of the G. P. O. in 1886 by the induc- 
tion ofa primary circuit, excited by the voice in 
the upper corridor 80 feet away. Speech was 
found possible between insulated coils of wire a 
quarter of a mile apart. Telegrams in 1893 were 
transmitted across a distance of 3°1 miles on the 
Bristol Channel. Regular communication was 
held last winter across Loch Ness, a distance of 
1ł miles, and recently at a much greater distance 
between Arran and Kintyre, across Kilbrannan 
Sound. Across Loch Ness speech was main- 
tained, 

But this is not all. There is every reason to 
believe that we have detected distinct disturban- 
ces in our telegraphic circuits, due to great elec- 
trical storms in the sun’s photosphere, 92,000,- 
000 miles away. 

The fact that these signals across space are ef- 
fects of induction, transmitted through the air 
or the ether as the dielectric, is beyond the region 
of doubt, for they were produced between iso- 
lated and insulated coils, each forming a com- 
plete metallic circuit; but the part played by the 
earth at short distances, when the earth was used 
to complete the circuit, was not so clear. Very 
exhaustive experiments were made on the sands 
in the Conway estuary in 1893, and again at Frod- 
sham, on the estuary of the Dee, in 1894. These 
experiments were conducted for me by Mr. 
Gavey and Mr. H.R. Kempe. Further experi- 
ments were made by Mr. Gavey and Mr. Cooper 
on opposite sides of Loch N ess, a distance of 1} 
miles, and between the Island of Arran and Kin- 
tyre, where parallel wires, four and five miles 
apart, were available for use. 
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In the Conway estnary and at Frodsham, 
squares and rectangles were formed of insulated 
wires, and numerous measurements were made, 
both with reflecting galvanometers and with 
telephones, of the effects due to varying currents 
in the primaries, and at varying distances be- 
tween these and the secondaries. 

At Loch Ness two parallel wires on opposite 
sides of the Loch were taken. Between Arran 
and Kintyre (Fig. 1) two parallel lines on oppo- 
site sides of the Sound, and four miles apart, 
were taken, and,in addition, two gutta-percha 
wires were laid along each coast at a height of 500 
feet above the sea level, and five miles apart 
horizontally. 

The general results and the conclusions arrived 
at may be briefly summed upas follows : 

The earth acts simply as a conductor, and per 
seit isa very poor conductor, deriving its con- 
ducting property principally, and often solely, 
from the moisture it contains. On the other 
hand the resistance of the “earth ” between the 
two earth plates of a good circuit is practically 
nothing. Hence it followsthat the mass of earth 
which forms the return portion of a circuit must 
be very great, for we know by Ohm’s law that 
the resistance of a circuit increases with its spe- 
cific resistance and length, and diminishes with 
its sectional area. Now, if the material forming 
the ‘‘ earth” portion of the circuit were, like the 
sea, homogeneous, the current flow below the 
earth plates would follow innumerable but defi- 
nite stream lines, which, if traced and plotted 
out, would form a hemispheroid. These lines of 
current have been traced and measured. A hori- 
zontal plan on the surface of the earth is of the 
form illustrated in Fig. 2, while a vertical seo- 
tion through the earth is of the form shown in 
Fig. 3. 
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With earth plates 1,200 yards apart these cur- 


rents have been found on the surface at a dis- 


tance of half a mile behind each plate; and, in 
a line joining the two transversely, they are evi- 
dent at a similar distance at right angles to this 
line. 

Now, this hemispheroidal mass could be re- 
placed electrically by a resultant conductor (R, 
Fig. 3) of a definite form and position, and, in 
considering the inductive action between two 
circuits having earth returns, it is necessary to 
estimate the position from this imaginary con- 
ductor. This was the object of the experiments 
at Frodsham. 

If the material of the earth be variable and 
dry the hemispheroid must become very much 
deformed and the section very irregular, the 
lines of tow must be spread out further, but the 
principle is the same, and there must be a re- 
sultant return. The general result of the ex- 
periments at Frodsham indicate that the depth 
of the resultant earth was 300 feet, while those 
at Conway are comparable with a depth of 850 
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feet.* In the case of Frodsham the primary coil 
had a length of 300 feet, while at Conway the 
length was 1,320 feet. At Loch Ness, and be- 
tween Arranand Kintyre, where the parallel 
lines varied from two to four miles, the calcu- 
lated depth was found to be about 900 feet. The 
depth of this resultant must, therefore, increase 
with the distance separating the earth plates, and 
this renders it possible to communicate by in- 
duction from parallel wires over much longer 
distances than would otherwise be possible. 

The first and obvious mode of communicating 
across space is by means of coils of wire opposed 
to each other in the way familiar tous through 
the researches of Henry and Faraday. All my 
illustrations of the principles involved in effect- 
ing this object have consisted in opposing two 
similar coils of wire having many turns, the one 
coil forming the primary current and the other 
coil the secondary circuit. 

Vibratory or alternating currents of consider- 
able frequency were sent through the primary 
circuit, and the induced secondary currents were 
detected by the sound or note they made on a 
telephone fixed in the secondary circuit. 

The distance to which the effective field formed 
by a coil extends increases with the diameter of 
the coil more than with the number of turns of wire 
uponit. A single wirestretched across the surface 
of the earth, forming part of a circuit completed 
by the earth, is a single coil, of which the lower 
part is formed by the resultant earth return, and 
the distance to which its influence extends de- 
pends upon the height of the wire above the 
ground and the depth of this resultant earth. 

In establishing communication by means of in- 
duction there are three dispositions of circuit 
available, viz.: (a) single parallel wires to earth 
at each extremity; (b) parallel coils of one or 
more turns; (c) coils of one or more turns placed 
horizontally and in the same plane. 

The best practical results are obtained with the 
first arrangement, more especially if the con- 
formation of the earth admits of the wires being 
carried to a considerable height above the sea, 
whilst the earth plates are at the sea level. By 
adopting this course the size of the coil is prac- 
tically enlarged, and even if it be necessary to 
increase the distance between the parallel wires 
to effect this object the resultis still more bene- 
ficial. In a single wire circuit we have the full 
effect of electrostatic and electro-magnetic in- 
duction, as well as the benefit of any earth con- 
duction, but in closed coils we have only the 


electro-magnetic effects to utilize, 


In one experiment, two wires of a definite 
length were first made up into two coils forming 
metallic circuits, then uncoiled and joined up as 
straight lines opposed to each other, with the 
circuit completed by earth. The inductive ef. 
fects, and the distance between. which they were 
observable, was very many times greater with 
the latter than with the former arrangement. 

Incidentally some extremely interesting effects 
of electro-magnetic resonance were observed 
during the experiments in Arran. A metallic 
circuit was formed partly of the insulated wire 
500 feet above the sea level, and partly of an or- 
dipary line wire, the rectangle being two miles 
long and 500 feet high. Wires on neighboring 
poles, at right angles to the shorter side of the 
rectangle, although disconnected at both ends, 
took up the vibrations, and it was possible to 
read all that was signalled on a telephone placed 
midway in the disconnected circuit. 

I have not succeeded in determining satisfac. 
torily the general law which regulates the dis- 


* These Ngures are obtained from the use of the formula 


Q=K log G+)» 


which 18 given In Appendix I. 
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tance to which one can speak, and I scarcely 
hope to do so, there are so many disturbing 
elements introduced, geological as well as elec- 
trical. In practice we have to deal with two 
complete circuits of unknown shape and in dif- 
ferent planes. We have obtained some remark- 
ably concordant and accurate results in one jio- 
cality, but we have met with equally discordant 
results in another locality. I fear we are be- 
yond the reach of the mathematician. In the 
Appendix I have shown the formule that gave 
the most reliable results. 

The mechanism of the mode of sigraling 
across space is not difficult to follow. Its analogue 
is a flash of light seen ata distance. Energy is 
expended, say, in a lighthonse on some danger- 
ous rock, or in a gun firing some warning signal, 
or ina bonfire on some mountain top. The en- 
ergy assumes the luminous form, exciting the 
ether to undulate witha frequency of many mil- 
lions per second, which, acting upon the retina 
of the eye, produces the sensation called light. 
The burning of the oil lamp of the lighthouse is 
the primary source of energy; the rapid undala- 
tions of the ether propagated in straight lines 
at a velocity of 186,000 miles per sevond are the 
radiations, transmitting this energy in a wave 
form to the distant ship; the eye is the apparatus 
which transforms the energy of the light waves 
into a form which excites consciousness in the 
brain. 

In our electrical experiments the primary en- 
ergy is in the current form, the comparatively 
few hundred alternations per second excite waves 
in the ether of a few hundreds per second only. 
But these oscillat ons of the ether or electric 
waves are of the same character as those of light, 
they move with the same velocity, aud when 
they fall on u sympathetic secondary conductor 
they excite in that conductor currents of elec- 
tricity of the same frequency; and if a telephone 
be inserted in that circuit and applied to the ear, 
sounds and musical notes are distinctly heard, 
which, by preconcerted measures, such as the 
use of the Morse code, can be utilized for the 
trausmission of messages. Thus messages were 
sent across the British Channel between Penarth 
and Flat Holm Island, 3'1 miles away. Speech 
was maintained in the Highlands across Loch 
Ness, 14 miles broad, and telegrams were trans- 
mitted from Kintyre to Arran, across distances 
of four and five miles, and thus we could readily 
communicate between England and France, or 
between ontlying islands and the shore, when 
the conditions admit of the necesssry circuits, 


A somewhat fascinating branch of this subject 
is the possibility of signaling across planetary 
space. Signaling between one planet and an- 
other is merely a question of degree. Magnetic 
storms aud earth currents Lave some intimate 
connection with the sun, although Lord Kelvin 
has questioned the reshty of the fact. The zreat 
storms and sun spots of March 30 and 31. 1894, 
were accompanied by very marked and peenlar 
sonnds in telephones inserted in our long tele- 
graph circuits (vide Appendix II). The storm of 
July 20 was not so distinguished. Strange, mys- 
terious, weirdlike sounds are frequently beard on 
long lines of telegraph in the calm stillness of 
the night, but whether due to terrestrial or to 
cosmie causes remains to be discovered. The 
snn’s photosphere when disturbed by spots may 
be subject to violent electrical storms, and those 
vast clonds of incandescent hydrogen that flame 
up with terrible velocity may excite electrical 
oscillations through ethereal space of such a fre- 
quency as to influence onr terrestrial cirenits. 
We may thus bear on earth the electrical storms 
of the sun. But this is mere speculation, apd the 
evidence before us at present is not sufficient to 
justify positive deduction. We shall continue to 

wateh and record, sud it is hoped that observers 
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in other parts of the world will assist by making 
use of the telephones and telegraph lines at their 
disposal. $ 

The practicability of this method of effecting 
communication is now solved, but the sabject 
possesses great scientific interest from the views 
it imparts of the mechanical character of electri- 
cal waves, of the molecular theory of electricity 
and of the great distances at which electro-mag- 
netic disturbances are perceptible. 


APPENDIX I. 
The following are the formule on which the 
foregoing calculations are based : 
Let a, B(Fig.4) be an infinitely long wire, and 
cand d be two wires forming parallel sides of a 
rectangular circuit, E, F, G, H; then if a current 


t , 
E E E ee een een _ LE 
Fra. 4. 


be set up in A, B, the lines of force cutting E, F 
and a, H will cause a momentary current to be 
set up in the rectangle, so that 

Q =E {log (D+ d) log d? = K log D+ @ 

d 

where Q is the quantity induced. 

K is & Constant depending on the length of 
the sides au,EF, of the rectangle in centi- 


” Fd. 
eA 


Fia. 5. 


meters, the current strength in amperes in the 
wire, A, B, and the total resistance of the rec- 
tangle in ohms. 
Within certain limits this formula is approxi- 
mately correct, even if the wire, A, B, is not 


la 
Fie. 6. 
infinitely Jong, but makes one face of a second 
rectangle, similar in form to the induced rec- 
tangle, E,F,G,H, and set either in the same 


plane with, or at right angles to, the first rec- 
tangle, but in such cases the formnla has to be 


x 


Fa. 7. 
corrected to allow for the influence ef the second 
face of the indneing rectangle as follows: 
With two rectangles in the same plane ( Fig 5). 
the total effects produced hy the two faces, M,N,O, 
P, of the inducing rectangle is 


D, + d + D? 

D, +d ' 

If the two rectangles are at right angles to 
each other (Fig. 6), and / is large compared with 


( 
Qı = K ‘log PES — Jog 
' d 
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D, then the formula becomes 

D+da __ } log D1" + (D +d) 

D,* + d? 
Again, if the two rectangles are parallel and 

equal (Fig. 7) and ¿is large compared with p, 

then 


Q, = K < log 


Co y 
a =x; log (=, +). 


These formulæ take into account the effect on 
the wires in the secondaries which are parallel 
to the primaries, but not the effects of those at 
right angles to them. The latter oppose the 
main induced current, so that in practice this 
current diminiehes more iapidly with tbe dis- 
tance than the log Jaw indicates. The problem 
is very intricate, but Mr. Kempe, to whom I am 
indebted for the formule. still hopes to obtain a 
final and accurate solution. 

APPENDIX II. 

The following letter appeared in Nature April 
12, 1894: 

Earth Currents.—The Astronomer Royal was 
kind enough to show me the permanent photo- 
graphic records of earth currents during the 
great magnetic storm on February 20-21, and 
they indicated so unmistakably such rapid and 
violent alternations that I supplied our principal 
relay stations with telephones and with instruc- 
tions to insert them in circuit whenever they ob- 
served indications of disturbances. This hap- 
pened on March 30-81, during the display of the 
Aurora Borealis. Mr. Donnithorne, in Llanfair 
P. G., Anglesea, reports: ‘‘At2 a. Įm. (Saturday) 
the telephone receiver was again tried, and then 
‘twangs’ were heard as if stretched wire had 
been struck, and a kind of whistling souud. The 
strength of the earth current was 17°7 milliam- 
peres.” Mr. Miles, in Lowestoft, reports: 
‘‘Noise on 408 (Liverpool-Hamburg) wire seemed 
like that heard when a fly-wheel is rapidly 1e- 
volving,” and ‘‘sounds in telephone appear like 
heavy carts rumbling in the distance.” Mr. 
Scaife, in Harvordwest, reports: ‘‘March 31, 
2:54.M. Earth currents on all wires; wires 
completely stopped. Peculiar and weird 
sounds distinctly perceived, some highly-pitched 
musical notes, others resembling murmur of 
waves on a distant beach. The musical 
sounds would very much resemble those emitted 
by a number of sirens driven at first slowly, then 
increased until a ‘screech’ is produced, then 
dying away. Durations of each averaged about 
20 seconds,” These experienced observers, situ- 
ated at three distant poirts, ana perfectly ac- 
quainted with the ordinary inductive disturb- 
ances on telephone circuits, simultaneously ob- 
served and independently recorded their own 
impressions of peculiar sounds exerted in tele- 
phones by very rapid alternations or pulsations 
of currents which accompanied, or were conse- 
quent on, sun spots, earth currents and the Au- 


rora Borealis. 


An electric locomotive of 1,000 horse- power is, 
says the Engineer and Iron Trades Advertiser, 
under construction in London, from the plans of 
Sprague, Duncan & Hutchinson, to the order of 
the North American Company. It is intended 
for slow speed and heavy traction in switching 
service. The machine is carried upon four pairs 
of driving wheels, all coupled. The frame is of 
steel, with deep pedestals. The 56-inch wheels 
are close coupled; the first and last pairs only 
are flauged. bere is a motor in each axle, the 
weight of the armature coming directly ou the 
wheels, aud that of the field magnets 18 On 
the journals through the pedestals; no spring 
supports are used, The four motors all form 
parts of a complete system on a rigid wheel base 
of 15 feet. The motors are of the alternating 
type. are wound for 860 volts, at 225 revolutions, 
Which will be the equivalent of 35 miles an hour 
When in multiple. 
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Some Phenomena of Terrestrial Magnetism. 
4 


BY PROF. A. W, RUCKER, M. Ae, F. R. 8,* 
(Concluded. ) 


The question is interesting from another point 
of view. Itis now fully established that even 
where the surface soil is non-magnetic, and even 
where geologists have every reason to believe 
that it liee upon non-magnetic strata of great 
thickness, there are clearly defined lines and 
centers towards which the north-seeking pole of 
a magnet is attracted, or from which it is re- 
pelled. To the magnetic surveyor fluctuations 
in secular change would appear as variations in 


the positions vf these lines, or as changes in the. 


forces in play in their neighborhood. Green- 
wich aud Kew are both undar the influence of a 
widespread local disturbance which cn)minates 
near Reading. At both places the needle is de- 
viated to the west of the normal magnetic merid- 
ian, aud if the westerly declination diminiehes 
sometimes faster and sometimes more slowly at 
one observatory than at the other, this must be, 
or at all events would in the first instance appear 
tobe. due to local changes in the regional dis- 
turbing forces. The questions of the nature of 
the irregularities of secular change and of the 
causes of local disturbances are therefore inter- 
mingled, and information gained on these points 
may in turn be useful in solving the more diff- 
cult problem of world-wide secular variations. 
Two causes of regional and local disturbances 
have been suggested, viz., earth currents and 
the presence of visible or concealed magnetic 
rocks. The two theories are not mutually ex- 
clusive. Both causes of the observed effects 
may, and probably do, coexist. I have, how- 
ever, elsewhere explained my reasons for be- 
lieving that the presence of magnetic matter, 
magnetized by induction in the earth’s field, is 
the principal cause of the existence of the mag- 
netic ridge lines and foei of attraction whicly for 
80 many years we have been carefully tracing. 
I will only now mention what appears to me to 
be the final and conclusive argument, which, 
since it was first enunciated, has been strength- 
ened by the results of our more recent work. 
We find that every great mass of basic rock, by 
which the needle is affected at considerable dis- 
tances, attracts the north reeking pole. Captain 
Creak some years ago showed that the same 
statement is true of those islandsin the northern 
hemisphere which disturb the lines of equal 
declination, while islands in the southern hemi- 
sphere repel the north pole and attract the 
south. In other words, these disturbances sre 
Immediately explained if we suppose they are 
due to magnetic matter magnetized hy indue- 
tion. The theory of earth currents would, on 
the other hand, require that round the masses of 
visible basalt, and round the island Investigated 
by Captain Creak, currents, or eddies in cur- 
rents. should circulate in directions which are 
always the same in the same hemisphere, and al- 
Ways opposed on opposite sides of the equator. 
For this supposition no satisfactory explanatiou 
is forthcoming, and therefore, with all reserves 
and a full consciousness that in such mutters 
hypothesis differs but little from speculation, it 
Appears to me that the theory that induced mag- 
rigs Is the main cause of the disturbance has 
peas weight of evidence in its favor. If 
Teh rete it is evident that the position of 
a n ines and centers of attraction would 
“pproximately constant, and, so far as it is 
See form an Opinion, these conditions 
a a : peal There has certainly been 
ae ile change in the chief loci of attrac- 
e five years which have elapsed between 
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the epochs of our two surveys. Mr. Welsh’s ob- 
servations made in Scotland in 1867-8 fit in well 
with our own. Such evidence is not, however, 
Inconsistent with minor changes, and it is cer- 
tain that as the directions and magnitude of the 
inducing forces alter, the disturbing induced 
forces must alter also. But this change would 
be slow, ani as the horizontal force is in these 
latitudes comparatively weak, the change in the 
disturbing forces would also be small, unless the 
vertical force altered greatly. It is at all events 
impossible to attribute to this cause oscillations 
which occupy at most eight or ten years. It is 
possible to suggest other changes in the state of 
the concealed magnetic matter—alterations of 
pressure, temperature andthe like—to which the 
oscillations of secular change might be due, but 
probably there wili be a general consensus of 
opinion that if the slowly changing terms in the 
disturbance function are due to mavnetic mat- 
ter, the more rapid fluctuations of a few years’ 
period are more likely to be connected with 
earth currents. It becomes, therefore, a matter 
of interest to disentangle the two constituents of 
loca] disturoances; and there is one question to 
which I think an answer might be obtained 
without a greater expenditure than the import- 
ance of the investigation warrants. Are the local 
variations in secular change waves which move 
from place to place, or are they stationary fluc- 
tuations, each of which is contined to a limited 
area beyond which it never travels? Thus, if 
the annual decrease in the declination is at one 
time more rapid at Greenwich than at Kew, and 
five years afterwards more rapid at Kew than at 
Greenwich, has the maximum of rapidity passed 
in the interval through all intervening places, or 
has there been a dividing line of no change 
whicb has separated two districts which have 
perhaps been the scenes of independent varia- 
tions ? 

There are two other lines of investigation 
which J hope will be taken up svoner or later, 
for one of which it is doubtful whether the 
United Kingdom is the best site, while the other 
is of uncertain issue. If, however, it be granted 
that the principal cause of local and regicnal 
magnetic disturbances is the magnetization by 
the earth’s field of magnetic matter concealed 
below its surface, the question as to the nature 
of this material remains to be solved. Is it vir- 
gin iron or pure magnetite, or is it merely a 
magnetic rock of the same nature and properties 
as the basalts which are found in Skye and Mull? 
There is, of course, no å priori reason why all 
these different materiuls should not be active, 
some in one place and some in another. As re- 
gards the United Kingdom, I have, both in a 
paper on the ‘Permeability of Magnetic Rocks,” 
and in the description of the recent survey, made 
calculations which tend to prove that if we sup- 
pose that the temperature of the interior of the 
earth is, at a depth of twelve miles, such as to de- 
prive matter of its magnetic properties, and if we 
further make the unfavorable assumption that 
down to that limit the susceptibility is constant, 
the forces which are observed on the surface are 
of the same order of magnitude as those which 
could be produced by large masses of ordinary 
basalt or gubbro. It would not, however, be 
wise to generalize this result and to assume that 
in all places regional disturbances are due to 
basic rocks alone. We know that local effeets 
are produced by iron ore, forthe Swedish miners 
seek for iron by the aid of the magnet, and in 
some other cases maguetic disturbances of con- 
siderable range are so intense as to suggest that 
material of very bigh magnetic permeability 
must be present. If the concealed magnetic 
matter wereiron, and if it were present in large 
quantity, it is evident that the results of experi 
ments with the magnetometer and dip circle 


might be supplemented by observations made 
with the plumb-line or pendulum. In such a 
case the region of magnetic disturbance would 
also bea region of abnormal gravitational at- 
traction. An account of a suggested connection 
between anomalies of these two kinds occurring 
in the same district has lately been published by 
Dr. Fritsche.* 

Observations made about thirty years ago by a 
former director of the Astronomical Observa- 
tory in Moscow led to the conclusion that 
throughout two large districts to the north and 
south of that city the plumb-line is deviated in 
opposite directions. The deflections from the 
vertical are very considerable, and indicate a 
relative defect in the attraction exerted by the 
rocks in the neighborhood of Moscow itself, and 
the suggestion has been made that there is either 
a huge cavity—a bubble in the earth-crust— 
under the town, or that the matter beneath it is 
less dense than that which underlies the surface 
strata on either side at a distance of ten or 
twelve miles. The magnetic elements have re- 
cently been measured by Dr. Fritsche at thirty- 
one places within fifty miles of Moscow. The 
experiments were all made within eleven days, 
so that no correction for secular change is re- 
quired. They indicate a locus of magnetic at- 
traction running through Moscow itself. South 
of the town the disturbance again changes in di- 
rection so as to show either that repulsive fi reces 
are in play, or that there is another magnetic 
ridge line still further to thesonth. Dr. Fritsche 
thinks that these observations explain the gravi- 
tational anomalies without recourse to the some- 
what forced hypothesis of a vast subterranean 
cave. He assumes that there is a concealed mass 
of irou, which approaches near to the surface at 
Moscow, and also along two loci to the south and 
north of the city. He attributes the magnetic 
irregularities to the attraction of the central iron 
hill, the deflections of the plumb-line to the 
flanking masses. It is perhaps not inconceivable 
that such results might follow in a special case, 
but without the support of calculation it certainly 
appears that the magnetic experiments point to 
the existence of the principal attracting mass 
under the town. This is, in fact, the arrange- 
ment shown in the figure with which Dr. Frit- 
sche illustrates his hypothesis. If this is so, the 
theory would primd facie seem to require that 
the bob of a plumb-line should be attracted 
towards, and not, a8 is actually the case, away 
from, the centre of the magnetic disturbance. 

The second phenomenon on which more light 
is desirable is the permanent magnetization of 
magnetic rocks. Itis known that fragments of 
tuese are strongly but irregularly magnetized, 
but that the effect of very large masses at a dis- 
tance appears to be due to induced rather than 
to permanent magnetism. There are three ques- 
tions to which I should like an answer. Are un- 
derground masses of magnetite ever permanently 
magnetized? Are large areas of surface masses, 
say afew hundred square yards in extent, ever 
permanently apd approximately uniformly mag- 
netized in the same sense ? Is there any relation 
between the geologieal age and the direction of 
the permanent magnetism of magnetic rocks ? 
Enquiries such as these can only be taken up by 
individual workers, but I venture to think that 
the comparison of the observatory instruments 
and the fluctuations of secular change outside 
the observatories could best be investigated nn- 
der the auspices of a great scientific society. The 
co-operation of the authorities of the observa- 
tories will no doubt be secured, but it is most 
important that the comparisons should in all 
cases be made with one set of instruments, and 


e “Die magnetischen Localabweichunven bel Moskau 
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by the same methods. Whether the British Asso- 
ciation, which for so long managed a magnetic 
Observatory, may think that it could usefully in- 
sugurate the work, it would be improper for me 
in a presidential address to forecast. Who does 
it is of less importance than that it should be 
done, and I cannot but hope that the arguments 
and instances which I have to-day adduced may 
help to bring about, not only the doing of the 
work, but the doing of it quickly. 
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Some Advantages of Alternate Currents,* 


BY PROF. SILVANUS P. THOMPSON, D.8C., F.R.8. 


Amongst electrical engineers there remain a 
few, chiefly of the old pioneers, who have not 
grasped the advantages possessed by alternate 
currents over continuous currents in systems of 
electric supply. Superstitions still linger that 
alternate currents are less easy to Manage, or are 
less economical, or are more dangerous, or are 
less readily measured than continuous currents, 
There is a special superstition that they cannot 
drive motors. Such superstitions once set afloat 
die hard, and sad to relate, they are sedulously 
fostered by a few interested persons who ought 
to know better. The present paper is intended 
to point out afew of the more salient advantages 
attendant on their use, and to add a few points 
that have recently claimed the writer’sconsidera- 
tion and are not generally known. 

It is well known that the economic transmission 
to a distance of electric energy depends for its 
success on the use of high voltages or pressures. 
The reason is that power depends on two factors 
—ourrent and pressure—and that of these two 
factors the former current involves some waste 
in the conductors. If large currents are trans- 
mitted at low pressures, there will be either much 
power wasted as useless heat in the copper con- 
ductors, or else the conductors must have such 
large cross-section that the interest in their 
prime cost involves a still more serious waste, 
If small currents are used at high pressure—1,000 
volts, 5,000 volts, 10,000 volts, as the case may be 
—the copper conductors may be small and the 
interest on their cost a trifling quantity. 

Now, this all-important fact to the electrical 
engineer is absolutely independent of the nature 
of the current as to whether it is continuous or 
alternating. The advantage of alternating over 
continuous currentscomes in in the circumstance 
that high pressure cannot be used in houses with- 
out being transformed down to low pressure, 
Hence thesystem which admits of transformation 
by a stationary transformer, consisting merely 
of two coils wound upon a common core, is to be 
preferred over that requiring running machin- 
ery for transformers. 

Again, it is an advantage not only for high vol- 
tage systems, as distinguished from low, but in 
all systems, whether high or low, in which cur- 
rents of considerable magnitude have to be col- 
lected and delivered, that there should be no ne- 
cessity for employing either in the generating 
plant or in motor any commutators or sliding 
contacts with their adjustable brushes aud the 
like paraphernalia, The commutator, the indis- 
pensable adjunct of the continuous current dy- 
namo and motor, has long been known to be its 
weakest part from the engineering point of 
view. Itiscomplex and costly as compared with 
other parts. It requires far more attention than 
any other part of the machine. It undergocs 

greater wear, and the circumstance that under 
couditions not far removed from normal it may 
give rise to serious sparking is also a disadvan- 
tae. 

Alternate current generators have no commu- 
tators. Those types of alternators in which the 
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armature revolves require, indeed, collecting 
rings (for sliding contacts) and brushes, a device 
to which the foregoing remarks on commutators 
scarcely apply, seeing they need no adjustments 
nor give rise to sparks. But the type of alterna- 
tors now coming most in favor do noteven require 
these (except on the exciting circuits, where their 
disadvantages are nil), since in them the high 
voltage armature parts are stationary. The only 
parts that need revolve aremost substantial masses 
of iron and copper needing no special insulation 
in their construction, or attention in their opera- 
tion. To be spared all the troubles arising from 
commutators and brushes is no smal] advantage 
in itself to the central station engineer. 

Another advantage of an entirely different 
character is the greater safety of the alternate 
currents. With them there is far less likelihood 
of trouble from leaks in the distributing circuit 
than if continuous currents were used at the 
same voltage. This arises from the circumstance 
that the electrolytic action of the alternate cur- 
rent is so extremely small. If there is a weak 
pointin the insulation of a main or branch con- 
ductor where damp can get in to form a path for 
leakage, the continuous current will find it out 
and promptly set up chemical corrosion. Corro- 
sion sooner or later ends in setting up an arc, and 
an outbreak of fire results. The corrosion of 
water and gas pipes complained of in many 
districts where a continuous current supply is 
maintained are unknown where alternate cur- 
rents are used. The danger to life for 
equal voltages is, I think, now established to be 

greater with continuous currents than with alter- 
nating, as their destructive action on the tissues 
is greater. 

Again, it is no light matter that while ina 
continuous current supply there is but one way 
of moderating or regulating the strength of the 
current which flows to a lamp or motor from the 
supply mains at a given pressure, there are two 
modes of regulation possible if the supply be 
one with alternating current. In the continuous 
current case, we regulate by introducing resis- 
tances which regulate by wasting power. It is 
as though when we wanted to put a slow speed on 
toa power lathe we did it, not by changing the 
gearing, but by putting a grindstone on the 
same piece of shafting,and slowed it down by 
grinding something that woul.i waste the power. 
But in the case of alternate current, though we 
may still, if we please, regulate by wasteful 
means, we have snother and non-wasteful way 
available in regulation—viz., the use of so-called 
choking coils, or reaction coils, which operate by 
setting up opposing E. M. F.’8 in a purely auto- 
matic way—damming back the currents instead 
of wasting them. The use of choking coils is 
destined to find a very great increase in services 
of this kind. 

It wonld be traveling too far from the range of 
this paper to enter to any great length upon the 
work that has been done during the past five or 
six years with combinations of two, three, or 
more alternate currents of different phases. Two 
phase aud three phase combinations of alternate 
currents, using three or four wires for their 
transmission instead of the ordinary two wire 
system of conductors, are now quite well known 
and their advantages in special cases are fully 
recognized. Of course, it will be at once replied 
that any phase system of currents—that is, a 
combination of two or three alternate currents, 
which require tliree or four wires instead of two 
—cannot be entirely au advantageous system as 
compared with simple coutinuouscurrents, being 
more complicated. This is very obvious, and 
yet the fact remains that with two phase and 
three phase systems of current one can accom- 
plish results which the simpler systems cannot 
accomplish, and meet conditions which the sim- 
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pler systems cannot meet. Without attempting 
any complete exposition of the phasal systems 
let one Or two points suffice for remark. It lias 
been found essential, or at least advantageous, 
in those districts where continuous currents are 
used on a large scale to depart from the sweet 
simplicity of the two wire system, and in order 
to economize in the total cost of copper in the 
mains to adopt a three wire, ora four wire, or 
even a five wire distribution, so that sweet sim- 
plicity is not always on the side of continuous 
currente. Again, if a three wire three phase 8y8- 
tem of alternate currents is used, the total weight 
of copper needed in the conductors (at equal 
vo'tage) is less than in the ordinary two wire 
system for an equal amount of power, whether 
that two wire system be with continuous currents 
or with alternate currents. The main advautage 
of three wire polyphase alternate current 8y8- 
tems (whether three phase or two phase) is, how- 
ever, the greater facility that they offer in the 
handling of motors, since they are more readily 
made self starting than in the case where merely 
single alternate currents are supplied on a two 
wire system of distribution. 

At the Electrical Congress of Chicago, in the 
debate on a paper by Mr. Scott, of the Westing- 
house Company, on polyphase systems, the 
writer expressed the opinion that while a poly- 
phase system was adapted to the case of the 
transmission of power from a single gene rator to 


Fic. 1. 
a single motor, in the generality of cases in 
which the power was to be not only transmitted 
but distributed to a number of motors at inde- 
pendent points, greater simplicity of the simple 
alternating current would render it preferable 
now that self-starting motors were inthe market. 
Bearing, however, in mind the advantages to be 
deri ved in the possibility of using two and three 
phase motors, the author gave considerable 
thought during the winter to the problem of 
transformation; and particularly to the question 
whether it might not be possible to transform al- 
ternating currents from two phase to three 
phase, or from either of these to single pbase, or 
vice versa. No mode of doing this was known 
save by the combination of motor generators 88 
running machines. As one result of his cogita- 
tions, he found that such transformation might 
very readily be effected by stationary transform- 
ers, or in the least easy case by stationary trans- 
formers with a revolving iron core. The simplest 
case—that of transforming three phase currents 
into two phase (or vice versa)—involved no mov- 
ing parts, being effected by using a ring coil (or 
its magnetic equivalent) with connection made 
appropriately. For example: if a Gramme rug 
is connected, as shown in Fig. 1, to a two phase 
system with 100 volts between a, a, aud 100 volts 
in quadration between B, B, a three phase set of 
alternate currents may be taken off from the 
same winding at three equidistant points, P, Q, B, 
at pressure of 66 volts between each of the three 
wires, The maguetic field across the coil revolves, 
and it is preferable to provide a laminated core 
to complete the magnetic’cireuit. Such a core 
may be stationary or may revolve. A simple 
ring transformed like the above (without revolv- 
ing coil) was shown by the author at his lecture 
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on the transformations of electric currents at 
the Royal Institution on February 28, 1894. It 
1s of some interest to note that on March 7 Mr. 
Scott read an elaborate paper to the American 
Institution of Electrical Engineers, in which he 
gave an independent solution to the very same 
problem, using two sets of winding (instead of 
one) but working out in detail many possible ap- 
plications. It is no exaggeration to say that an 
electrical engineer starting, let us cay, with three 
phase alternate currents ag the method of supply 
is in a position to furnish any customer who may 
desire either two phase currents or single phase 
currents with what he desires by merely putting 
in a small appropriately connected transformer. 
Another advantage, about which even electrical 
engineers are as yet almost wholly unenlightened, 
arises in the application of alternate currents to 
electro-magnets. Great as has been the services 
of electro-magnets as used with continuous cur- 
rents, since their invention in 1825, they are des- 
tined to fulfil wider services than ever in the 
practical problems of an electro-mechanical 
nature now that their properties, when supplied 
with alternate currents, are becoming known. 
In 1887, Prof. Elihu Thomson discovered a num- 
ber of singular properties of alternate current 
magnets in producing repulsion of copper disks 
and rotation of cylinders and balls by reason of 
the eddy currents induced in them. During the 
past winter the author has been studying the 
design, construction and properties of alternate 
current magnets, and recently, in conjunction 
with his assistant, Mr. Miles Walker, real a 
paper on the subject before the Physical Society 
of London. A few words on this topic will em- 
phasize the advantages offered by alternate cur- 
rents in this application. It has long been known 
that the magnetic forces of a magnet fall off very 
rapidly at small distances from their poles. For 
steel magnets in those cases in which the poles 
can be considered as points, the force falls off in- 
versely as the square of the distance, other 
things being equal. In the case of soft iron 
electro-magnets operated by continuous currents, 
the pull on their armatures falls off much more 
rapidly than this. The forces when in contact 
may be relatively enormous. and yet the magnet 
may have no range of attraction worthy of men- 
tion. A pull of 150 lbs. in contact may dwindle 
to a few ounces at a distance of a couple of 
inches, 

But with alternate currents supplied at con- 
stant voltage from the mains, the author finds all 
this tobe different. With a properly designed and 
well constructed electro-magnet, the pull on its 
armature can be kept fairly constant over a con- 
siderable range ; nay, in some cases can be 
caused to be greater at a distance than when near. 
For example, the author has lately had an alter- 
nate current magnet constructed for him by Mr. 
Walker, the pull of which, when excited at 50 
volta, was 8 ozs. when the armature was closely 
In contact with the core, but which exercised a 
pull of 32 ozs. when the space between them was 
3inches. This obviously introduces into electric 
oe a new element hitherto undreamed 
of. 

The secret of these things is that in the cage of 
alternate current electro-magnets the self-induc- 
tion reaction of the system, and not the mere 
electric resistance of the wires is that which 
governs the flow of current, whereas Ohm’s well 
known law for continuous current is 


Electromotive force 
ore . 
Resistance oe R 


The rule that governs the alternate current in 
these cases is different, being 


Current = 


Electromotive force 
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where p is the pulsation of the alternate current, 
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i. e., the number of radians per second in the 
revolutions of the circle of reference, and 1 the 
inductance. 

As the armature of the alternate current mag- 
net is withdrawn from the core, the reactance 
diminishes and more current flows, making the 
pull greater at a distance instead of less. 

Another curious point about alternate current 
magnets relates to their windivg. In the case of 
electro-magnets supplied with continuous cur- 
rents, it is well known that the more turns 
of wire that are wound on the core the more 
powerfully is it magnetized. But with alternate 
current magnets this is not so. There is one par- 
ticular number of windiugs for each magnet 
(generally a small number), for which the mag- 
netism is a maximum, and any additional wire 
wound on above this number diminishes instead 
of increasing magnetic power. 

Returning from this digression respecting 
magnets to the general question of the supply of 
alternate currents, the author has finally to point 
out one further set of advantages hitherto both 
neglected and unknown in this country, though 
known to a few and actually in use inthe United 
States. 

One of the difficulties which beset the distri- 
bution of electric currents on the large scale 
is that of maintaining constant, in all points of 
the network of conductors, the voltage or pres- 
sure at which the current is delivered to the con- 
sumers. Between the generating station and the 
center of distribution there occurs a loss of 
pressure (comparable to the loss of head in the 
case Of water-power), and beyond the center of 
distribution between it and the points of con- 
sumption with house lamps there is a further 
drop in the voltage. The former drop in the 
voltage can be compensated for by due arrange- 
ments at the central station, but the further drop 
between the distribution center and the consum- 
ers’ houses, though it may be guessed at and 
partially compensated by some system of over- 
compensating at the distribution center, cannot 
be accurately compensated, The result is that 
the consumers’ lemps do not receive their sup- 
plies of current atan unvarying pressure, Nowin 
the case of continuous current distribution, the 
only cause for drop in the voltage at distant 
points is the resistance offered by the conducting 
wires leading to those points. ‘ihe drop due to 
such resistance—or ohmic drop—is proportional 
to the ohms of resistance and to the amperes of 
current. Suppose a group of lamps requiring 
20 amperes at some outlying point, the wires to 
which have a total resistance of only one-tenth 
of 1 ohm. The drop iu voltage due to the ohmic 
resistance will be 20 X 1-10 = 2 volts. The 
lamps, which ought to receive their currents at a 
pressure of 100 volts only, return it at 98, and 
burn dimly in consequence. But in the case of 
alternating currents there is a second or addi- 
tional cause of drop, which has hitherto been 
held to be a serious disadvantage in their use, 
namely, a drop due to the self-inductive action of 
the line, reacting and setting up Lack E. M.F.’s., 
and tending to choke the current. In general, 
this second or inductive drop is not serious, the 
mains and branches being arranged concentri- 
cally for the purpose of avoiding it as far as pos- 
sible; but it may become serious when motors 
as well as lamps are employed upon the circuit, 
because of the considerable inductive reactions 
that are set up in the electro-magnet operations 
of these machines. 

(To be continued, ) 


—— 
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The Jenney Company to Move to Ohio. 


A deal bas been closed by which the Jenney 
Electric Company of Indianapolis will remove 
to Springfield, O.,and locate their factory in the 
shops built for the Whitely Reaper Works. 
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ELECTRIC LIGHTING OF ST. PAUL'S 
CATHEDRAL. 


Within the past twelve months some impor- 
tant experiments have been carried out in London 
under the direction of Maj.-Gen. C. E. Webber 
(engineer to the City of London Electric Light- 
ing Company), for the purpose of testing the 
relative merits of both the arc and incandescent 
systems of lighting so far as concerzed the pro- 
posed illumination by electricity of St. Paul's 
Cathedral. In the electric lighting of cathedrals 
difficulties arise which are to be met in few 
other buildings, The enormous height of the 
dome prevents fittings being suspended from the 
roof, therefore nnless there is to be the disfigure- 
ment of cross wires, the lighting of the central 
portion of the floor must be effected by means 
of a number of standards, the wires being car- 
ried underground, The rays from lights fixed 
on the walls would not conveniently light the 
center. Up to the present no system has been 
decided upon for St. Panl’s, but the experiments 
have enabled the engineer and others interested 
to arrive at several conclusions on the question 
of cathedral lighting which have hitherto been 
obscure. The following are stated to be the 
general objects of the experiments : 

1. To test the c -mparative value of the arc and 
the incandescent lamp as an illuminant in places 
used for public worship, especially with refer- 
ence to the absorption of light by the stonework 
of St. Paul's. 

2. The possibility of giving sufficient light, 
without standards or pendants, so that every 
individual in the congregation occupying s80 
largea space as that under the dome of St. Paul’s 
could read small print with ease; and alsv to as- 
certain the volume of light required to give that 
result. 

3. The possibility at the same time of placing 
the light to fulfil two conditions, namely, so 
that the glare of the incandescent portion of the 
lamps should not offend the eyes, either of the 
congregation looking eastward, or of the occu- 
pants of the choir and chancel looking towards 
the west. 

It was proved conclusively by the experiments 
that these difficult but essential conditions could 
be attained without cross shadows, and that the 
illumination was most regular and adequate 
within the area dealt with, namely, the floor 
space under the dome. A few other tests were 
made in isolated portions of the cathedral from 
which the general results, on a more extended 
scale, could be estimated. 

We understand that before long the detailed 
results of these investigations and the engineer’s 
own observations regarding ‘“ the use and misuse 
of electric light in ecclesiastical edifices ” will be 
told before ove of the London scientific socie- 
ties. 


A Sensible View of the Case. 


(From the Boston Beacon.) 


The trustees of the Street Railway and Illuminating 
properties yesterday purchased and cancelled 658 shares 
of preterred stock. payingan average price of $98.65. and 
making a total of 14,682 shares purchased to date. If the 
General Electric Company had not disposed ofthe valu- 
able assets that are now being realized upon by the 
above company, there would be good reason, perhaps, for 
the stock selling at $40 to #45 per shure, Dut as it stands 
the $30,000,000 Common stock Is almost pure water and 
there 1S not a possibility of the payment of a dividend on 
it within the next Iive years. The preferred stock, of 
which there 1s Only 444 millions, and on which there are 
several accumulated dividends that must be pald before 
the common gets anything, sells at 7249. On this basis 
the common Ought to be selling somewhere around $10 to 
2) per share. ‘The majority of the traders now buying 
probably forget that the company is a mere shell, not 
owning enough property to represent its outstanding 
bonds, the principal assets having been sacrificed in the 
panic last year 
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THE POWER OF NIAGARA. 


Inexhaustible, and Incomprehensible to Ordinary Minds. 


Mr. Ernest Le Suerer has written an enter- 
taining article dealing with the Niagara power 
scheme. When he treats of the electrical trans- 
mission possibilities his views are rogeate in the 


extreme, even more sv than those of sneh prac- 
tical and experienced engineers as Messrs. Hons- 
ton and Kennelly. 

The figures given, however, in regard to the 
gigantic force of the Niagara waters are reliable 
and worth remembering. He says: 

“ People in general have the idea that the 
Niagara water power is inexhaustible, and so it 
probably is, so far as human requirements go. 
There are, however, some tolerably close data on 
which to figure the total horse-power. The Lake 
Survey Board and Mr. R. C. Reid, examining 
the matter independently, have come to a fair 
agreement in their conclusions on this point. 
From their figures it would appear that the aver- 
age flow is about 270,000 cubic feet per second, 
and this is almost exactly the same as the un- 
thinkable quality of 1,000,000,000 pounds per 
minute. A horse power of work is equivalent to 
38,000 foot pounds per minute, and as the weight 
above mentioned falls 161 feet, the horse- power 
of the total is expressed as follows: 161 X 1,000,- 
000,000 divided by 33,000 equals about 5,000,000. 

“Owing tothe lack in full efficiency of even the 
best commercial] turbine wheels, we may take 
the limit of power that could be developed at 
about 4,000,000 horse- power. 

“The average power is not departed from to any 
great extent at different seasons, as is the case 
with other water powers, because the spring 
thaws and summer droughts affect hardly at all 
the level of Lake Erie, from which the falls get 
their supply. 

“The system of great lakes above Ontario would 
require a year in order to have their level re- 
duced by 33 feet by even the enormous drain of 
1,000,000,000 pounds of water per minute above 
referred to, supposing the system to be entirely 
cut off from its normal supply. <A paper of Mr. 
R. C. Reid before the Royal Scottish Society of 
Artsin March, 1885, gives the following data: 
Total watershed area down to Niagara, 290,000 
square miles; total lake surface, 92,000 square 
wiles; average rainfall in the lake district, 36 
inches—and that we assume 20 inches annually 
of evaporation and absorption, leaving 16 inches 
over the whole area finding its way to the lakes. 
From the lake surface proper there occurs evap- 
oration to the extent of 20 inches per annum. 
Further, in reference to the enormous storage 
capacity of the system, he shows that ‘it would 
take six months for the full effect of a flood in 
Lake Superior to be spent at Niagara Falis.” It 
is easy, therefore, to understand how little fluc- 
tuation of level there can be due to seasonable 
variation in rainfall. Thus we see that quite 
apart from the fact of the vast volume and head 
available, and of there being no necessity for 
building a dam to back up the water, the situa - 
tion is peculiarly favorable to the development 
of a constant power all the year round. 

“Tn spite of the generally equable level of Lake 
Erie there are sometimes very considerable fluc- 
tuations, not of volume but of distribution, due to 
high winds sweeping the length of the lake and 
causing considerable banking of waterat theend 
blown into. Sometimes such storms have lasted 
for days, and have had a very noticeable effect 
in increasing or diminishing the volume going 
over the fall. A more serious cause of low water 
is an ice jam at the head of the Niagara River. 
It is on record that in March, 1847, the water 
practically ceased to flow, ‘‘nut enough going 
over to turn a grindstone,” as a local paper hac 
it at the time. These circumstances do not, 
however, affect the evenness of flow to any ex- 
tent worth mentioning compared with the sea- 
sonal variatious in rivers in general. 

“The total full between Lakes Erie and Ontario 
is 329 feet, and is made up as follows: From 
Lake Erie to the head of the falls, 70 feet; the 
falls, 161 feet. Consequently, the total power 
running to waste is more than double the 5,000,- 
000 borse-power on the falls. An idea of the 
proportion that this total bears to what may be 
called the world’s consumption of power may be 
had from the fact that it is computed to be equal 
to the total of all the steam-generated power in 
the world.” 

Whatever be the measnre of commercial suc- 
cess attained by the Niagara scheme, it is evident 
that the flow of water at the great falls will not 


be perceptibly diminished. 
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The Chloride Accumulator Wins. 


Judge Green, in the United States Circuit 
Court at Trenton, has handed down a decision 
refusing a preliminary injunction against the 
Electric Storage Battery Company of Philadel- 
phia, manufacturing the Chloride Accumulator, 
in a suit brought by the Consolidated Electric 
Storage Company under the Brush patents. The 
suit was tried some weeks ago. Judge Green 
holds that there is reasonable doubt as to any in- 
fringement. 


The Same Old Game. 


But the Suckers are Growing Fewer and Fewer Every 
Time it is Played. 


(From the New York Mercury.) 

General Electric sold down five points. Louis Bell of- 
fered the stock at the lowest prices. It was Mr. Bell who 
was responsible for the recent advances on the reports 
that the company’s business is improving. His sales at 
this time were significantin that he Is supposed to repre- 
sent inside interests. 


[The Bell referred to is a Wall Street broker 
and not our Dr. Louis Bell. ] 


Chicago Edison Absorbs More Bankrupt 
Properties. 


An order of the court has been issued allow- 
ing the assignee of the Co-operative Electric 
Light Company of Chicago to sell the plant of 
the insolvent concern to the Chicago Edison 
Company for $45,000. The plant of the concern 
is in North State street. 


Personal. 


Prof, William A. Anthony has associated him- 
self with Mr. Edward P. Thompson, the well 


known patent attorney. The team is a strong 
one, and should result in increased business. 


‘Mr. John Orford, of the Boston Electric Light 
Company, was in town fora few days last week. 
It was just twenty years last Monday since Mr. 


Orford entered the electrical field. He has trav- 
eled a great deal in the line of bis business, and 
is an entertaining gentleman to meet. 


Mr. George A. McKinlock. president of the 


Central Electric Company. has returned to Chi- 
cago after a few daysof recreation. 


General News. 


What is Going on in the Electrical Worid. 


Worthington, O.— Dr. Lowe has been granted 
the right of way by council to erect poles for 
electric lights. 


Port Huron, Mich.--A committee has re- 
ported to the council in favor of the city owner- 
ship of an electric light plant. 


Atlanta, Ga.—The long distance telephone 
line to Madison, Ge., from this city has been 
completed and is now in operation daily. 


Allentown, Pa.—Hon. Jeremiah Roth has 
placed at his farm a motor to thresh, cut feed 
and pump water, and gets his power from this 
city. 

Mansfield, Ohio.—A company is abont to be 
organized here for the purpose of building an 
aoe railway between this city and Shelby and 

alion. 


Waco, Tex.—The board of directors of the 
Cotton Palace intend to place an electric plant at 
the palace to anpply 1,000 incandescent aud 50 
are lights. 


Lawrence, Mass.—The Lowell, Lawrence 
and Haverhill Electrice Railroxd is being con- 
structed under a contract which calls for its 
completion within sixty days. 


Rutherford, N. J.- Delos FE. Culver has asked 
permission of the borough council to use Park 
avenue for his proposed electric railway con- 
necting Rutherford and Newark, 


Camden, Ark.—A new electric light company 
bas been organized at this place. ‘Ihe company 
will buy ont the Thomson-Houston plant here 
aud the coucern will be under a home manage- 
ment, 
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Avon, N. Y.—The Avon Electric Com 
composed of Charles J. Bassendorf and AE 
Young, both of Le Roy, have been granted per- 
missicn to string wiresand furnish electric hehts 
within the corporation limits, ü 


Rochester. N. Y.—The directors of the 
Rochester and Glen Haven Railroad have deter- 
mined that next season they will run their traina 
by electricity and abandon the locomotive. No 
change will be made until the close of this season, 


Miamisburg, O.— Under the snperintendence 
of Mr. P. M. Ackert. the city electric light plant 
presents a very creditable showing. One year 
ago the plant was $1,000 in debt, now the plant is 
out of debt and hasa balance in its favor of $300. 


Bath, N. Y.—The trustees are desirons to 
change the present electric light system to the 
Westinghonse system, and the light committee 
has been directed to confer with the East Al- 
bany Gas Light Company in regard to the 
change. 


Baltimore. —Contracts have just been awarded 
for the construction of the second link in an 
electric railroad chain from Baltimore to Gettys- 
burg. A line will be built immediately from 
Pikesville to Reistertown and Emory Grove, the 

camp-meeting resort. 


Oshkosh, Wis.—The franchise lately granted 
to J. K. Tillotson for an electric railway, and 
for which he posted a forfeit of 35.000, has been 
discovered to be invalid because the graut was 
not published two weeks before its passage by 
the council. 


Louisville. Ky.—The Southern Engineering 
Company, doing business in this city, have as- 
signed to the Fidelity Trust Company. The lia- 
bilities amount to about $12.000, fully covered 
by the assets. The corporation dealt in electri- 
ca] machines and such appliances. 


Niigara Falls. N. Y.— Contractors have be- 


gun the construction ofa new street railroad . 


known as tbe Niagara Falls. Whirlpool and 
Northern road. The road will be completed this 
fall aud will carry passengers from the northern 
terminus of the present street railroad to the 
north city line. 


Cincinnati.--Another electrical line, to con- 
nect Cincinnati aud Hamilton, is contemplated, 
and it is said that the project is an assured fact. 
It is proposed to use for the purpose the Cincin- 
nati aud Hamilton turupike road, which, it is 
claimed, would give a line to Hamilton shorter 
by five miles than any other road. 


Eau Claire, Wis.—The Chippewa Valley 
Telephone Company propose to put in the Har- 
rison telephone system here as soon as 300 sub- 
scribers have been secured. The company prom- 
ises & Very material reduction of rates and are 
getting subscribers rapidly. An exchange will 
be opened at Chippewa Falls also if a sufficient 
number of subscribers is obtained, 


Waukegan, Ill.—The Bluff City Electric 
Street Railway Company as soon as fully or- 
ganized will apply fora franchise from the city 
aud also one from the board of supervisors, 88 
part of their proposed line will run into the town 
of Shields. The leading members of the com- 
pany, which is capitalized at 200.000, are D. L. 
Jones, S. D. Talcott and Charles Whitney. 


Hamilton, O.—The Dayton, Cincinnati and 
Middletown Electric Traction Company have de- 
cided to at once commence work on the con- 
struction of their electric railroad from Cinein- 
nati to Hamilton, It is expected that thie part 
of the line will be completed and in operation by 
the Ist of Jannary, and the whole line from Cir- 
cinnatito Dayton may possibly be finished by 
that time. 


Winnipeg, Man.— John Mather, vice-presi- 
dent of the Keewatin Power Company, has sub- 
mitted to the city council ‘an offer to supply 
from 5,000 to 50,000 horse- power of electric en- 
ergy by long distauce transmission to the city of 
Winnipeg to be used for power, lighting, heat- 
ing and the many other purposes to which elec- 
tricity is now and will no doubt in the future be 
applied.” 


Yuma, Ariz.—The mills, mines, pumping 
plants and irrigation works at this point are to 
be supplied with electric power furnished by 
dynamos run by a series of immense water wheels 
placed in the Colorado River at Barrier Rocks, 
to be completed by the end of this year. The 
wheel and mill site has been located by Col. D. 
K. Allen, J. M. Mendiville and Allen J. Smith, 
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representing wealthy capitalists interested in the 
project. 


Juneau, Alaska.—A system of electric light- 
ing is being put in at this place, which is one of 
the best known of Alaskan settlements and has 
9,000 inhabitants, This will be the first plant 
established in Alaska for street lighting. Elec- 
tricity, however, is not altogether new in Alaska, 
It has been used for some time in a limited way 
in the mines. Water power is abundant everv- 
where, and the current is generated on the 
streams and carried to the mines by cables. 


Terre Haute, Ind.--The Terre Haute and 
Brazil Electric Railway Company, which were 
organized to construct an electric railway line 
from Terre Haute to Brazil, Ind., have issued a 
circular for distribution in which they enumer- 
ate the advantages to be gained by the operation 
ofan electric railway between the two points. 
They assert that therailroad will ‘‘doa passenger 
and express business in light freights, milk, vege- 
tables, ete.” About $100,000 will be the first 
cost of the road. 


Buffalo, N. ¥.—The Enquirer says: “S. L. 
Phillips,president of the Dahl Electric Company 
of Paterson, N. J., is negotiating for the removal 
of the plant to this city. As matters now stand 
there is every reason to believe that the nego- 
tiations will be successful. Mr. Phillips holds 
the only patents in existence, in this country or 
elsewhere, on a single phase alternating power 
motor,which is use1 for running printing presses, 
sewing machines, ice cream freezers and numer- 
ous other kinds of machinery.” 


Brooklyn, N. Y.—The Long Island Traction 
Company, it is said, proposes to issue $3,000,000 
collateral trust notes for the purpose of extend- 
ing its city railroad lines. The board of direct- 
ors as last constituted contains à number of men 
who are likely to reinvigorate the company. They 
are John G. Jenkins, William Marshall. John 
Englis, Theodore F. Jackson, Charles T. Young, 
besides Daniel F. Lewis, Seth L. Keeney, E. W. 
Bliss, C. Holden. E. H. Valentine, Silas B. 
Dutcher and Felix Campbell. 


Bridgeport, Conn.— The opening of the new 
electric street railway line by the Traction Com- 
pany a few days ago was celebrated with appro- 
priate ceremonies. The first part of the enter- 
tainment consisted of a ride over the East End by 
250 invited guests who filled eight cars, at the 
head of which were the leading officials of the 
road and city. Mayor Bostwick started the first 
car in motion and the procession moved through 
the principal streets of the city. They were 
given a perfect ovation al] along the line. After 
a tour of the route covered by the road the party 
sat down to aclambake at Avon Park. 


Omaha, Neb.—The World-Herald in an- 
nouncing the arrival at Omaha of a crew of 
twenty linemen who have been placing a_tele- 
graph line from Chicago as part of the direct 
Western Union wire to run from Chicago to San 
Francisco, says: “The Jine follows the course 
of the Rock Island Railroad to this city, the 
Union Pacific to Ogden and the Central Pacific 
to San Francisco. The wire is of high grade 
copper, No. 10 in size, and it will be the largest 
In nse when the circuit is completed. Since 
leaving Chicago the men have worked from 
twenty to thirty miles per day, unreeling the 
wire from a handear, the linemen following on 
railroad velocipedes in blocks of five.” 


Pittsburg, Pa.—Great efforts are being made 
here to honor the veterans who are to assemble in 
this city at the Grand Army Encampment on the 
10th inst. „and electricity is to be perhaps the 
most prominent feature in the reception. Mam- 
moth electric signs will blaze forth from the top 
of Monnt Washington in Pittsburg and Monu- 
ment Hill in Allegheny during each night of the 
encampment, There will be 6,000 incandescent 
lamps used in each display. Each sign will read, 

Welcome, G. A. R.,” and can be read easily at 
a distance of several miles. Other electric illu- 
minations throughout the twin cities will enable 
the old soldiers to see their way clear to all the 


enjoyments prepared for them by the liberal and 
patriotic citizens, 


„alexandria, Va.—The plant and franchise of 
n Potomac Electric Light Company has been 
pousbt in at aucton for $15,500 by Mr. Watkins 
ny r. Wilder, of St. Paul, Minn., who holds 
e bonds of the defunct company. Before the 
am be consummated the courts will have to 
ts rm the action. The company was organized 
ut three years ago, with J. C. O’Gorman 
Pee A receiver was appointed in July, 
, In whose charge it remained until sold at 


ELECTRICITY. 


auction. The capital stock of the company was 
placed at $25,000, though it went Fether and 
spent money until $85,000 was sunk in the 
scheme. The company built the Highview Ho- 
tel, at the end of the chain bridge, which still 
remains in their possession, lt is understood 
that the sale wil] not close down the plant, but 
that the work will continue as heretofore. 


Philadelphia.—The trolley excursion parties 
on the People’s Railway and the Tenth and 
Eleventh Streets Railway are yielding a big reve- 
nue to there corporations. One night last week 
not fewer than58 cars were chartered at $10 
apiece for the round trip, representing a total of 
$580. The excursion ‘‘craze,” however, has de- 
veloped some objectionable features. Nota few 
of the excursionists here seem to think that be- 
cause trolley rhymes with jolly and folly a ride 
iv the cars gives them an excuse for indulging 
in 1proarious hilarity, expressed iu the beating 
of drums, braying of horns, shouting, singing, 
throwing of bombs and firecrackers. etc., and 
the officials of the road have been requested to 
enforce more decorous behavior among their 
boisterous customers. —The horse car service on 
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noted, as well as the comparative smallness of the arma- 

ture. An observer would at once predict this to be a 
machine whose powerful field will not suffer great dis- 

tortion by reason of the armature reaction, and we learn 

that the operation of the machine justifies such a predic- 
tion. By the use of a powerful field, by giving the pole 
pleces the proper form and bore, by providing ample 
brush service (a characteristic of National dy namos), and 
by rating the,machine conservatively, the company con- 
sider that they have obtained results in smooth and 
sparkless operation beyond anything heretofore pro- 
duced. The machines take care of themselves and do not 
require shifting of the brushes for each variation of the 
load. By massing the metal uniformly in the magnetic 
circuit, by using wrought-iron cores, and by carefully de- 
termining the proper field windings, a field of maximum 
strength with a minimum of exciting current is obtained. 
The efficiency is further promoted by properly construct- 
ing the armature core and arranging the winding with a 
view to reducing armature losses. 

The National dynamosrun cool and thus spare the insu- 
lation from rapid deterioration. The machines are built 
with armatures of the stanaard drum type. ‘The cores are 
Dnilt up of thin steel disks,insulated,keyed to the shaft. and 
clamped rigidly in position. The entire winding 1s stayed 
and wedged with fiber strips, and itis firmly banded at 
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NATIONAL ELECTRIC Company’s DIRECT CURRENT DYNAMO. 


Walnut and Chestnut streets has been entirely 
superseded by the trolley. 


San Francisco.—The Market Street Railway 
Company has purchased the Metropolitan elec- 
tric ne | Under the new management the 
Metropolitan road will be connected at Golden 
Gate Park with the present steam line to the 
ocean. This steam line will be converted into an 
electric road, so that one may ride from the 
heart of the city to the ocean beach for five 
cents. —The Edison Light and Power Company, 
which has absorbed the California Electric Light 
Company, is now issuing its stock in exchange 
for that of the latter company in conformity with 
an arrangement autuorized ata meeting of the 
directors held last month. The exchange is made 
at the rate of one share of the Edison Light and 
Power Company for every 465 shares of the Cali- 
fornia Electric Light Company, and a dividend 
of forty cents per share in addition.—In_his re- 
port to the Superior Court, Receiver Sanford 
Bennett of the San Francisco and San Mateo 
electric road says gross negligence and incom- 
petence were gradually bringing the road to 


ruin. 


National Electric Company’s Direct Current Dynamos. 


The handsome machine represented in the accompany- 
ing cutis manufactured by the National Electric Company 
at Eau Claire, Wis. It is a 50 K.w. direct current dynamo, 
and the view given will be more convincing as to its cor- 
rectness, symmetry and beauty of design than the most 
minute description. 

The claims of this machine to distinction on account of 
its merits as a generator of electricity are apparently well 
founded. The rounded, easy outlines of the fleld magnet 
and its comparative massiveness are particularly to be 


Intervals not greater than an inch and a quarter along its 
len th, each band being composed of several wraps of 
phosphor bronze spring wire soldered together; thus the 
winding constitutes a solid unyielding mass. All parts of 
the machine are made to standard gauges and templates 
and are interchangeable. 


Chloride Accumulators Abroad. 


The readers of our paper who saw the description some 
time ago of the operation of three of the street railroads 
of Paris, France, by Chloride Accumulators, will be inter- 
ested to hear that the Chloride Electrical Sto age Syndi- 
cate, Limited, sole manufacturers in that country of the 
Chloride Accumulator, are now operating the street rail- 
roads of Birmingham, England, with Chloride Accumla- 
tors, replacing the Epstein Batteries which were formerly 
inuse. The chloride cells operate at least sixty miles on 
every Charge, and Could do eighty miles ifit was neces- 
sary, thus enabling each car to be operated with one set 
of batteries instead of two as has been the practice 
heretofore. The English Chloride Company has also sup- 
plied batteries to Messrs. Mather & Platt for use on the 
trolley road on the Isle of Man, running between Porte- 
-vada,the Douglas terminus, and the Laxey terminus. “The 
Electrical Engineer ” of London gays: 

“One of the most noteworthy features in connection 
with the line 1s the use of accumulators. At Groudle Glen 
situated two and a half miles from Douglas, a battery of 
240 cells has been erected in a buillding specially con- 
structed for the purpose. These cells were manufactured 
for Messrs. Mather & Platt. Limited, by the Chloride 
Electrical Storage Syndicate, Limited, of 16 Victoria street, 
London. They have a capacity of 140 amperes for three 
hours, or 70 amperes for nine hours, and are remarkable 
for the exceedingly level curve E. M. F. which they main. 
tain up to the end of discharge, and for the very high ra'e 
at which they Can be discharged without detriment. The 
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cells are charged direct from the line or from a motor gen- 
erator. It is intended during the winter months to work 
the light cars, which will then be sufficient for the trafic 
after the close of the tourist season, entirely from the 
battery.” 

The same company recently equipped the clectric 
launch Aphrodite, the following description of which is 
taken from “The London Electrical Review” of August 17: 


“On Saturday last the Goring-on-Thames regatta was 
held, and the new electric launch Aphrodite was lent to 
the Thames Conservancy for the occasion, and was em- 
ployed for clearing the course during the day. The novel 
feature of this boat consists in the employment of a bat- 
tery of chloride cells. The cells with which the Aphrodite 
is fitted are capable of being discharged at a very high 
rate, and, on the measured mile. a speed of nine miles per 
hour has been obtained, and thisrate can be continuously 
maintained for about three hours, which isa record per- 
formance for an electric launch of this size; at slower 
speeds, namely, 64% miles per hour, which is the usual rate 
of travel, and which is still considerably above the aver- 
age speed of electric launches of this size, a day’s run of 
nine hours can be undertaken, inclusive of the ti ne taken 
through locks.” 
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LA ROCHE GENERATORS IN HARTFORD. 


Multipoler Electric Apparatus for the West Hartford and 
Unionville Road. 


One of the most interesting developments in electric 
street railway progress in this city, says the Hartford 
Times, 19 the Installatfon of - ne of the two 350 horse- 
power multipolar electric generators that will furnish 
power for propelling the cars onthe line between West 
Hartford and Unionville, which it is expected will be in 
Operation in the course of a few weeks. 

The machine is of the six-pole type and was built by the 
wellexnown La Roche Electric Works of Philadelphia. 

The generator ts located at the station of the Hartford 
Light and Power Company on Pearl street, and another 
similar to it will be erected there within the next two 
weeks. 

These generators combine the long-established forms 
with various novel and ingenious finprovements, and ex- 
cellent results are expected from them when tn practical 
operation. 

The field is compound weund, the shunt and series coils 
being wound on a metal bobbin and slipped over the pole 
pieces and held in place by special-made bolts. 

The bearings are setf-oiling as well as Self ali zning, and 
a great am unt of bearing surface is: btatned by the great 
length and diameter of the journals. 

The machines are wound for 500 volts, but can be worked 
up to 550 or 600 volts at the same armature speed by cut- 
ting out resistance from the shunt circuit. 

The machines are to be belted froma counter shaft 
which 18 driven from two cross condensing engines of the 
Corliss type, being of 2,300 rated horse-power. 

The La Roche Electric Company 18 to be credited for 
its prompt work, as the generators will be ready to run 
before even the Wires from West Hartford are strung to 
the station. 


A Good Showing. 


The Mather Electric Company of Manchester, Conn., re- 
port a marked and very satisfactory increase In orders 
since the passing of the new Tariff bill was assured. Their 
gales for lighting apparatus alone since then are as fol- 
lows: 

New Davidson Theatre, Milwaukee ......0wo 1,000 lighters 
A. W. Perry, Boston, Mass. (fifth order)..one 350 . 
Hotel Minot, New York City.............. one 650 “ 
Hoboken Quartet Club, Hoboken, N.J..one 150 “ 
Henry Retuhardt,New York City.one 100,one 150 e 
E. P. Gleason Mfg. Co., New York Clty..one 250 u 
Piscataquis Woolen Co., Guilford, Me....one 600 + 
Danvers Insane Asylum, Danvers, Mass one 250 


Newport Gas Light Co., Newport, R. I....one 250 ve 
State Almmshouse, Tewksbury, Mass......0ne 600 t 
Whittenton Mfg. Co., Taunton, one 100, one 50 ` 
Weise Bros., Moline, Mh.... 2... 6... eee. ore 250 E 


chambers Elec. Lt. & Por Co. Truro, N. S.one 500 “e 
Union Central Life Ins. Bldgi, BulTalo...one 250 be 


Beck Brewing C0., Buffalo.......... 6... one 600 . 
Comstock Construction Co., Chicago..... ane 250 vs 


Gallagher Bros., Meridian, Miss.<3d order).one 10000 *& 
New Ford's Opera [louse, Washington..one 450 s 

Jones Bros. Electrice Co., Cincinnati (seventh order), one 
50 H. P. 220 volt generater; New Pittsburg Coal Co., New 
Pittsburg. 0., ohe 60 K. w. 220 volt generator; Morris Coal 
co., Sand Run, O., one 60 K. w. 220 volt generator; Harry 

'$. Smith & Co., Philadelphia, Pa., two 45 K. w. direct con- 
nected generators; J. Holt Gates, Chicago, one 250 Hght 
dynamo, two 60 K. W. belted generators, and one 60 K. W. 
dnect connected generator. 

‘The Mather Electric Company also report a very large 
sale of thelr new Manchester type slosv-speed stationary 
motors, in sizes from 3 to 50u. Pp. They have had, they as- 
sert, sO murch success In the introduction of these motors 
that they have 80 far been unable to keep up thelr orders 
for this class of apparatus. 


ELECTRICITY. 


The Wallace Electric Company’s Specialties. 


The specialties handled by the Wallace Electric Come 
pany, of 307 Dearborn street, Chicago, are becoming well 
known to the electrical trade, and with the addition of 
House Gcods deseribed fully in theirt ew pamphlet,which 
will soon be ready for distribution, thelr catalogue will be 
complete in every department. This company are now 
Western agents for the Ave Lamps manufactured by the 
Flectric Construction and Supply Company of New York, 
and will carry a stock in Chicago. They have Wood's 
rallroad devices, now standard for overhead construction, 
and Habirshaw Wire, which all who desire a superior 
Insulation are likely to prefer. 


The Okonite Company. 


The Okonite Company, Limited. 13 Park Row, New York 
City, are dolng a good business in their famous insulated 
wires and cables, and report that thelr sales for August 
exceed those of any other month during the current year. 
The company anticipate an excellent fall and winter 
business. 


Brown & Sharpe Manufacturing Company. 


The Brown & Sharpe Manufacturing Co. and Daring, 
Brown & Sharpe have resumed work in all departments, 
the works having been closed for two weeks for repairs 
and the annual vacation. 
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INCORPORATIONS. 


United States Flectric Magnetic Company, Chicago. 
Capital stock, £250 000. Tncorporators: F. S. Lenert, Atlec 
vV. Coale and A. M. Levy. 


The Morse Electric Economy Company (Ineorporated in 
W. Vaj., New York Cit¥—to manufacture and sell storage 
battertes, ete. Capital stock, $5 000,000. Promoters: 
Lansing Morse, W. F. Herbert, Nathan L. Phipp, all of 
Brooklyn, N. Y. 


The F’ectro-Magnetic Traction Company dneorporated 
in W. Yan. Washlogton, D. C.—to construct electric mo- 
tors and furnish years and equipment of street cars, etc. 
Capital stock, $1,000,000. Promoters: Wm. M. Stewart, 
Carson City, Nev.; Phil. B. Thompson. dr. New York City; 
B. E. Shear, Denver, Col. 

The Hartford Electric Street Railway Company, Hart- 
ford City, Ind.—to butld and operate ar. electric street 
railway. Capital stock, #100.000. Promoters: Guy E. 
Reynolds, Albert Reynolds, M. Allen Walker. 


The Lenox Electric Company, Lenox, Mass.—to furnish 
electric light. heat and power. Capital stock, 820,000. 
Premoters: Wm. E. Curtis, Isaac I. Newton, Wm. B. Bull. 


The Nicholson Light, Heat and Power Company, Nichol- 
son, Pa —to supply light, heat and power by electricity to 
the publie in the borough of Nicholson, Pa.—Capltal 
stock, #7.000. Promoters: Chas. A. Sisk, Factoryville, Pa.; 
Francis N. Boyle, Humphrey Ð. Tiffany, Nicholson, Pa. 


The Factory ville Light, Heat and Power Company, Fac- 
tory ville. Pa.—to supply light. heat and power by electri- 
city to the public in the borough of Factoryville. Capital 
stock, $7,000. Promoters: Chas. A. Sisk, Walter N. Mane 
chester, Solomon Reynolds, Factory ville, Pa. 


Tne Newport Heat and Power Company, Newport, Pa.— 
to provide Hyht, heat and power by means of electricity 
to the public tn the borough of Newport, Pa. Capital 
stock, $1,000. Promoters: 1. il. Irwin, W. H. Gantt, Hor- 
ace Beard, Newport, Pa. 


The Detroit Light and Land Compauy, Detroit, Minn.— 
to provide light, heat and power for publicand private use 
in and about Detroit in the County of Becker. Capital 
stock, 100.600, Promoters: E.G Holmes, E. D. Holmes, 
J. H. Smith, Detroit, Minn. 


The Charleroi, California and Brownsville (Pa.) Street 
Railway Company—to build an electric railway fifteen 
miles long to connect the three towns giving the company 
Its title. Promoters: James S. McKean, of Pittsburg ; 
C. F. Thompson, A. C. McKean and others. 


The United Telegraph, Telephone and Electric Cor- 
pany, Chicago, Il.—to furnish a means of electrical com- 
munication, to own, build and operate telegraph and tele- 
phone Hres and to do a general electrical Dusivess. Capi- 
tal stock, $1,000.000. Promoters: Donald McDonald, Jobn 
G. Earle, Edward P. McConnell. 


The Syracuse and East Side Rallway Company—to con- 
duct a street surface road, about ten miles long, the ter- 
ininal to be ib the town of De Witt and inthe City of Syra- 
euse, N. Y. Capital stock, 200.000. Directors: George B. 
Leonard, Frederick R. Hazard, H. S. Holden, William Not- 
tingham, David A. Batterson, Willis A. Holden and Jay B. 
Kline. of Syracuse ; John L. Kyne, of East Syracuse, and 
Cilfford D. Beebe, of Dansville. 

The Hempstead Traction Com pany—to construct a street 
surface road about four miles longin Hempstead, Queens 
County, N. Y.— Capital stock, $50,000. Directors: Charles 
L. Barker, Abraham Barker, Miles C. Palmer, €. R. Tilton, 
T. H. Kilduft and Willam Kennelly, of New York City; 
John S. Lawrence and D. L. Lewis, of Hempstead, and 
Jobu F. Davis, of Brooklyn. 


VoL. vir., No. 8 
SS. 
A charter has been issued by the State Department at 
Harrisburg, Pa., to the Willow Grove and Hatboro Street 
Railway Company to build and operate a road between 
Hatboro and Warminster, Pa.,a distance of three miles 
The company is capitalized at $18,000. Directors: Jobn H. 
Fow, Philadelphia; Dr. Arthur D. Markley, Samuel J. Gar. 
ner, James Vanhorn, O. F. T. Robinson, Hatboro; William 
Halliwell, Abington ; B. Frank Cotleman, Jenkintown: 
C. F. &threnfthort, Willow Grove. ` 
The Ohio Storage Battery Company, Cleveland. Capital 
stock, $1,000. 

The Canton Light, Heat and Power Company, Canton, 
Ohio—to produce electricity for lighting the streets. Capi- 
tal stock, $50,000. Promoters: W. A. Lynch, Chas. R. Mil- 
ler, A. J. Underhill, L. C. Foltz, H. M. Lyman. 


The Caldwell Electric Light and Water Company, Cald- 
well, Ohlo—to operate an electric light plant at Caldwell, 
Capital stock, $10,000. Promoters: T. J. Canneck, Abe 
Young, Wm. Butler, Chas. McFerren, D. M. McFerren. 


The Citizens’ Electric Company, Middletown, Ohio—to 
furnish light, heat and power for public or private use in 
Middletown. Capital stock, $20,000. Promoters: Thos. 
Cooper, W. H. Drayer, Wm. Martindale, R. B. Edson, 
James vu. Russell. 


The Manchester Stove Company, Manchester, Ohto—to 
manufacture stoves and other castings and to furnish 
power for electric lighting and artificial ice plants. Capi- 
tal stock, $15.000. Promoters: G. H. Halliday, N. Patton, 
J. W. Jones, Henry Collings, J. A. Sbrin. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT I88UBD AUGUSs W, 1894. 


RLRCTRIC RAILROADS AND APPLIANCES. 

525,015. Trolley. Naaman w. Haskins, Brooklyn, N. Y. 
Filed Dec. 1, 1893. 

525,016. Trolley-Wire Switch and Crossing. Naaman W. 
Haskins., Brooklyn, N. Y. Filed Apri 23, 1894. 

195.283. Suafety-Fender for Train. Electric or Cable Cars. 
Henry S. Robins, Philadelphia, Pa. Filed Sept. 15, 
1843. 

ELECTRIC LIGHTS AND APPLIANCES. 

525,007. Manufacture of Carbon Filaments. Thomas A. 
Edison. Llewellyn Park, N.J. Filed Dec. 15, 1886. 
525.031. Electric-Are Lamp. Elihu. Thomson, lynn, as- 
signor to the General Electric Company, Boston, Mass. 

riled Jan. 24, 1894 

525.035. Electric-Are Latnp. Elihu Thomson, Swampscott. 
Mass., assignor to the General Electric Company of 
New York. Filed May 16, 1894. 

525,203. Incandescent Electric Lamp Cut-Out. Walter F. 
smith, Philadelphia, Pa., assignor to the Helsiler Elec- 
tric Company, Gloucester City, N.J. Filed Aug. 23, 
18859. 

525.315. Rosette for Electric-Light Wires. David J. Cart- 
wright, Boston, Mass. Filed Jan. 16, 18%. 

MOTORS, DYN AMOS, ETC. 

525,108. Eleetriec Motor. Abraham V. Meserole, New York. 

N. Y. Filed Tan. 8, 1894. 

525,118. Means for Mounting and Driving Dynamo-Electric 
Machines. Andrew L. Kiker, New York, N.Y. Filed 
May 19, 1894. 

TELEPHONE AND TELEGRAPH APPARATUS. 


Coin-Controlied Lock for Telephones. Pitt Cooke 
Filed Jan. 


525.094. 
and Joseph L. Harley, Washington, D. C. 
30, 1894. 


525.201. ‘Yelephone-Transmitter. John Goodman and 


Henry M. Goodman, Loulsville, Ky. Filed May 1, 
1894. 
BATTERIES. 
525,017. Storage Battery. Henry K. Hess, Syracuse, N.Y. 


Filed Oct. 11, 1892. 
525,018. Storage-Battery. 
Filled Feb. 13, 1893. 
525,235. Dry Battery. John I. Solomon, New York, N. Y., 
assignor tothe Infinity Manufacturiug Company, same 

place. Filed April 11, 1894. 


ALARM AND SIGNALING APPARATUS. 


Electrical Fire-Alarm Apparatus. — Ernst W. 
Filed Nov. 8, 1893. 


Henry K. Hess, Syracuse, N.Y. 


525,020. 
Jungner, Stockholm, Sweden. 


525.082. ‘Train-Kobber Alarm. Max Z. Levy, Kansas City, 
Mo. Filled March 27, 1894. 
525,277. Electric Time-Signal for Railways. Robert D. 


Patterson. Lawrence, Mass. Filed Jan. 2, 18%. 
525290. Electrical Rallroad-Signal. Wiliam F. Seymour, 
Mansfield, assignor of one-half to Mary E. Seymour, 
Mount Vernon, Ohio. Filed June 30, 1894. 
525,291. Electric Alarin-Lock. Jolin Slater, Hutchins, l’a. 
Filed Nov. 9, 1893. 


MISCELLANEOUS. 


525.000. Electrically-Operated Wind-Vane. Lynde Brad- 
ley, Milwaukee, Wis. Filed Jan. 31, 18H. 
525,001. Insulator. Leonard W. Bradley, Cleveland, Ohio. 


Filed Fev. 13, 1894. 

525,005. Actuating the Valves of Steam-Engines. Amin- 
the Decombe, Bordeaux, and Pierre Lamena, Paulllac, 
France. Filed March 14. 1894. 

526,056. Cash Register and Indicator with Electric- Alarm 
Attachment. Joseph B. Nesbit, Sunbury, Pa.. assignor 
of Iwo-thirds to Peter P. Smith and Charles E. Houser. 
Same place. Filed Dec. 13, 1893. 


525,092. Fluid-Operated Electric Switch. Jean Jd. P. Clar- 
fot, Paris. France. Filed Aug. 5, 1893. , 
525,134. Circult-Breaker. Cummings C. Chesney, Pitts 


field, Mass., assiynor to the Stanley Laboratory Com- 
pany, same place. Filed July 6, 1594. 

525.145. Electromagnetic Call-Bell. John J. Geary, Ches- 
ter, Pa.. assignor of one-half todohn J. Mossop, same 
place. Filed Jan. 26, 1844. 

525,16 Electric Bei. Ricnard Varley. Jr., Englewood, 
N.J. Filed Sept. 21,1893. Renewed July 10, 1894. 
525,266. Circull-Closing Device. John J. Geary, Chester, 

Pa., assiguor of one-ha.f to John J. Mossop, same 


place. Filed Feb. 5, 1894. 
525.312. Method of and Apparatus for Changing Pertod 


and Phase of Alternating Currents. Chas. 8. Bradley. 
Avon, N. Y. Filed July 10, 1893. 
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EDITORIAL NOTES. 
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Advantages 


The interesting paper of 
of Alternate Prof. S. P. Thompson on 
Currents. the above subject, which is 


concluded in this issue of ELECTRICITY, contains 
many convincing arguments in favor of the al- 
ternating current systems of distribution for 
central stations, and predicte that henceforth 
continuous current plants will be superseded by 
alternate currents except in a few special cases; 
and although we are not among ‘“ the old 
pioneers who have not grasped the advantages of 
alternate currents over continuous currents in 
systems of electrical supply,” we yet think the 
views of Prof. Thompson on this subject are 
rather more radical than experience of the 
relative merits of the two systems warrants at 
present. 

The alternate current has been during the 
last few years the subject of a great amount of 
study and experiment, and within this time alter- 
nating current apparatus has been so much im- 
proved that this system is now beyond doubt 
the solution of long distance transmission in 
which capacity its efficiency has been proved. 
A large proportion of central stations, however, 
are not designed for the transmission of current 
over very long distances, and the question be- 
tween continuous currents and alternating cur- 
renta—as for most electrical engineers this ques- 
tion stil] exists—is: At what distance does the 
alternating current become more economical to 
install and operate than the continuous current ? 
Beyond a limited distance the alternating cur- 
rent must be considered indispensable on account 
of the cost of conductors that are required for 
low tension continuous currents. Of course this 
saving of copper, 88 Prof. Thompson points out, 
is not an attribute of either kind of current, as it 
depends merely on the pressure adopted, but 
wherever high pressures are necessary to econ- 
omy the alternating current must be chosen 
merely for the facility with which it may be 
transformed down to a safe working pressure at 
the point of consumption. The advantages of a 
stationary induction coil transformer over & 
dynamotor are to be found in the cost, simplicity 


and efficiency of the former, but the saving in 
copper would be the same with a continuous cur- 
rentand dynamotorsas with the alternating cur- 
rent and transformers at the same pressure. 

The time has now come when both of these 
systems of distribution are so perfected as to de- 
tails that no well informed electrical engineer 
can consistently advocate either one exclusively 
for all cases. It is very well known that in 
sparsely settled districts, where the distances to be 
reached from the station are long, the continuous 
current is an impossibility from a financial 
standpoint, while fora compactly settled area, 
where heavy currents are used and the distances 
are short, all the advantages are on the side of 
the continuous current; so it seems that each of 
these systems has its special field where its use 
will permit the greatest economy. Ina compact 
system of distribution it is considered the best 
practice now to run low pressure mains fed 
at transformer sub stations, and in many cases 
the extra copper for feeders to these centers of 
distribution for alow pressure current would be 
not only more economical but would avoid much 
complication in the regulation of the system. 

In regard to the use of motors the continuous 
current has still a decided advantage, although 
polyphase currents will undoubtedly solve the 
problem of alternate current power transmission. 
As far as synchronous motors are concerned, 
their use on a single phase system is attended 
with considerable difficulty on account of the 
lack of starting torque, and when it is necessary 
to start them under a load this difficulty is 
greatly increased—so much so as to make the use 
of synchronous motors impossible in many 
cases. 

We do not wish orintend to decry the excel- 
lent work which has been done in the develop- 
ment of polyphase currents during the last few 
years, but merely to point out that the successful 
developments in this field are adapted more 
especially to long distance transmission plants 
than to central stations for local supply. The 
most important consideration in a supply station 
from an engineering standpoint is to supply cur- 
rent for any purpose—arc or incandescent lighting, 
or motive power—from one set of mains and one 
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type of dynamos. This is attained without any 
complications by means of the continuous cur- 
rent, and the polyphase systems promise to give 
equal flexibility to the alternating current, but 
at the expense of considerable complication. The 
transformer system of Mr. Charles F. Scott, by 
means of which transformations of the number 
of phasesin a polyphase system are obtained, 
promises to be of the greatest importance in al- 
ternate current working; but such a system 
would certainly not be chosen where the dis- 
tance did not require the use of high voltages. 
The use of storage batteries might also be cited 
as an advantage on the side of continuous cur- 
rents, for while there are laboratory methods of 
employing them with alternate currents, they are 
certainly not applicable to central station alter- 
nate current distribution. Commutators are not 
generally regarded in as unfavorable a light as 
Prof. Thompson seems to hold them—and cer- 
tainly not when the dynamos are of good design 
—and evenin alternating current stations they 
are not entirely absent. 

The limitations of both of these kinds of cur- 
rent are now fairly well established, and except 
in special vases there should be but little ques- 
tion as to which should be chosen, as the amount 
of current to be transmitted and the pressure 
required will determine the relative economy 
between the direct and alternating systems. 

* * X% 


Our Words Itis the opinion of some think- 

Bear Fruit. ing men that ELecTRICITY, in- 
stead of injuring the General Electric Company, 
has been of actual benefit to the company; that 
we have been in fact the means of saving its 
life. The theory is au interesting one at least. 
These gentlemen reason that we pointed out in 
the beginning the weak spots in the manage- 
ment, the ills from which the company was suf- 
fering, the causes of its unpopularity, and pointed 
them out so often, and with such conclusiveness, 
that the directors were doubtless forced to 
take action to remedy a great many of the 
defects, to get rid of some dishonest men and 
put safeguards around those remaining in the 


service. 

We cannot agree with this view, but at times 
something occurs to give it reasonableness. 

The latest instance was the publication of our 
information of last week in regard to the start- 
ling shrinkage in the company’s supply business, 
and the turning of a goo l profit into an absolute 
loss. 

Now we learn that Mr. Beach, who was de- 
posed from the supply department in the East 
some time ago, has received an offer to return to 
his old position at a largely increased salary, and 
that the gentleman who succeeded Mr. Searles 
in the Chicago office has been removed and a 
pew man, or rather a man from another depart- 
ment, put on in his stead. 

The time for the officers of a company to show 
their business ability is while the busiuess is 
still theirs, and not after it has gone to 
others. The profitable supply business of the 
General Electric Company has gone forever, and 
¢ or the same reason that the other branches of 
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the business have become too small for any profit— 
purchasers want fair treatment and prefer to 
patronize independent concerns. 


* * * 
Economy The use of isolated electric light- 
of ing plants for large buildings, 
Isolated such as theatres, office buildings, 
Plants, etc., introduces an element of 


economy which is perhaps not generally recog- 
nized outside of engineering circles. Mr. A. R. 
Wolff, in a paper read before the Franklin Insti- 
tute, calls attention to the subject of isolated 
lighting in connection with the steam heating of 
such buildings, and shows its advantages over 
central station service for them. 

The use of steam hesting has long since be- 
come the rule in large buildings, and from expe- 
rience with isolated plants the important fact has 
been deduced that the exhaust steam from the 
necessary plant for lighting is practically the 
amount necessary for the steam heating of a 
building. 

As only about ten per cent of the heat of steam 
is utilized for the mechanical work of driving the 
dynamos, the ninety per cent. retained in the ex- 
haust is in general about sufficient for steam 
heating purposes. Aside from the interest on the 
first cost of the lighting plant, therefore, the light- 
ing of such a building during the cold weather is 
accomplished at the expense of only a small in- 
The 
possible addition of some extra labor still leaves 
the cost of electric lighting ata figure with which 
a central station can scarcely compete. 

* %* * 


The subject of accident in- 


trease in the amount of fuel consumed. 


Accident 
insurance, surance is one of interest to 
thousands of men in this trade. In n» trade or 
line of business in this country is there more 
railroad traveling, and thereis the constant dan- 
ger of those at work in factories of sustaining 
some more or less severe injury. No class of men 
have greater need of carrying reliable accident 
insurance. 

The misfortune and injustice sustained by an 
injured man from carrying it in a company or 
companies which violate their obligations are so 
manifest as not to need comment. | 

Many a man of family is staking every dollar 
he has in his business ventures, relying entirely 
for the support and comfort of his family after 
death, if death comes early, upon insurance, 
either life or accident, or both. 

When, therefore, it is found that certain com- 
panies, of whatever standing in the business 
world, have refused, without any semblance of 
legitimate reason, to carry out their contract 
with an insured man it immediately becomes of 
Men want to know whetber 
they are paying premiums year after year for 


general concern. 


something or for nothing. 

These remarks have been called forth by the 
treatment accorded to Mr. John L. Martin, of 
Chicago, who had the misfortune to lose one of 
his arms in an accident some months ago. Mr. 
Martin is an estimable gentlemen, of unbiem- 
ished reputation, aud yet two of the companies 
in which he was insured have refused absolutely 
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to pay him the insurance which is his due. These 
companies are the Travelers of Hartford and 
the United States Mutual Accident Association 
of NewYork. They offer in defence of their 
rascally conduct, we believe, only one excuse, 
that Mr. Martin intentionally fell under a mov- 
ing train and had his arm run over for the sake 
of gettıng the insurance. 


Not one man in the 
electrical trade can be found to believe this ab- 
surd claim. 

We trust that every electrical man carrying in- 
surance in either the Travelers or the United 
States Mutual Accident company will drop it, 
and that those seeking new insurance wil] place 
it in other companies until the companies men- 
tioned are forced to carry out their contract 
with Mr. Martin. 

*¥ X% * 


THERE will be developments in General Elec- 
tric within the next few months of a more selsa- 
tional nature than anything which hag yet oc- 
curred in the history of that ill-starred organi- 
zation. And Mr. C. A. Coffin will be in it. 

* %X * 

Mr. Pur A. EManvet, of Aiken, S. C., an- 
pnounces that he bas invented a machine which 
‘* will furnish electric currentsand power cheaper 
than any steam engine now made can produce 
steam.” He wants capital to develop his inven- 
tion, and offers to submit drawings, etc., to any 
responsible person who will givea guarantee of 
good faith. He is apparently a sensible man, 
and we wonder what he has got. 

a ee eet 
Obituary. 


His Excellency Hermann Ludwig Ferdinand 
von Helmholtz died in Berlin on Saturday last 
after a second stroke of paralysis. 

Prof. Von Helmholtz was born in Potsdam, 
Germany, August 31, 1821, his father being a 
professor in the University of that city. He en- 
tered the University of Berlin at the age of 17 
with the object of studying physics, but was 
compelled by circumstances to take a medical 
course instead. After practising for a short time 
&8 army surgeon in his native city, he received 
the appointment of Professor of Anatomy at the 
Academy of Fine Arts in Berlin in 1845, and in 
1847 he published a small work in which he 
demonstrated his discovery of the conservation 
of energy. He also showed that heat is a rate of 
motion and that all the processes of nature con- 
form to the laws of mechanics. These discov- 
eries, which mark an epoch in the history of 
science, were at first rejected by all but one mem- 
ber of the Berlin Academy. 

In 1850 Helmholtz invented the myographion 
and inthe year following he invented the oph- 
thalmoscope. In 1855 he was made Professor of 
Anatomy and Physiology in Bonn, and for ten 
years he devoted himself to researches in the 
science of optics and investigated the mixture 
and visual action of the colors of the spectrum. 
In his * Manual of Physiological Optics,” which 
he published at that time, all the facts were veri- 
fied by his own experiments. . 

He next accepted the chair of Physiology 12 
the University of Heidelberg. Here be pub- 
lished his work on “The Doctrine of Tone Sen- 
sations as a Physiological Basis of the Theory of 
Music.” He was appointed Professor of Physics 
in the University of Berlin in 1871, and from 
that time his work has been chiefly in the science 
of electricity. Since 1887 Helmholtz had pre: 
sided over the technical institution founded by 
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the German Empire in Berlin and has also been 
director of its department of pure science. Helm- 
holtz was honored by the German Emperor in 
1888 with the degree of hereditary nobility; 
in 1873 the Copley medal was awarded to him in 
recognition of his service to science by the 
Royal Society of London. 

At the Edinburgh meeting of the British As- 
sociation in 1892 Helmholtz lent his support to 
the international adoption of the fundamental 
electrical units, and in 1894 he was a delegate 
from Germany to the International Electrical 
Congress held at Chicago, of which body he was 
chosen honorary president. 

In the remarkable scope of his scientific at- 
tainments Prof. Von Helmholtz was without a 
peer, and by his death the world loses the most 
noted discoverer in physical science, 


2 ey 
New York Electrical Society. 


The 160th meeting of the New York Electrical] 
Society took place on Thursday evening last 
when about 200 members met at Ambrose Park 
to inspect the electric lighting plant by which 
the arena and buildings of Buffalo Bill’s Wild 
West Show are illuminated and afterwards at- 
tended the evening performance. The occasion 
proved a most enjoyable one to all present. At 
7:30 the party assembled at the grounds when, 
with representatives of the Brooklyn Edison Il- 
luminating Company, which installed and oper- 
ate this plant, they commenced a tour of inspec- 
tion. 

The plant consists of two cross compound 300 
H. P. Ball engines, four 100 x. w. Edison gener- 
ators and two 250 Climax boilers. The plant 
furnishes current for seventy-seven 2,000 C.P. 
Ward arc lamps, 808 16 c. P. incandescent lamps, 
fifty 4,200 c. P. focussing lamps with mirror re- 
flectors, and three 10,000 c. P. searchlights. The 
2,000 o. P. arc lamps and one-half of the incan- 
descent lampe are used for lighting the grounds, 
and the balance of the installation for lighting 
the arena. 

It was necessary to place the 4,000 v. P. focussing 
lamps at an angle of about 45 degrees, and on 
this count the lamps were especially recon- 
structed by the Edison Company. These lamps 
were originally the old German Pieper lamp. 

On account of the quick manipulation neces- 
sary with the searchlights, hand-feeding lamps 
were used. This reduced the weight of the lamp 
80 a8 to enable a quick movement, necessary in 
following glass balls or different objects of the 
arena. 

The arena occupies a space containing 1 04,600 
square feet, and thecurtain scene, located at the 
further end of the horse-show arena, contains 
20,456 square feet. This large space is so lighted 
that the direct rays will not get into the eyes of 
the audience, actors or horses, and will not cast 
shadows. 

The plant is run as a regular annex station of 
the Edison Company of Brooklyn, with Mr. M. 
B. Bailey in charge of the lighting. The plant 
was erected in four weeks and all foundationsare 
carefully piled. The original contract with the 
Buffalo Bill’s Wild West was for six months, but 
this will probably be renewed for another six 
months, 

The current for the grounds is distributed 
direct from the station, and the current for the 
arena is distributed from a small building on the 
roofof the grand stand, in which is located the 
switchboard for controlling the arena lighting 
and also the searchlights. 

After completing the inspection the party 
divided into two groups, one of which went upon 
the roof to witness the operation of the search- 
lights, the other remaining on the grand stand. 

At the close of the performance, during which 
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the remarkable effectiveness of the illumination 
was evident, Col. William F. Cody, in an address 
to the members, stated that the lighting service 
was the best that he had ever received in the his- 
tory of the Wild West, either in Europe or 
America. 

The Edison Illuminating Company, which, 
under the direction of Mr. Barstow, installed 
this plant in an incredibly short time, and Col. 
Cody were warmly thanked by the members for 
the pleasant and instructive entertainment af- 
forded them. 


Standards of Electrical Measurement. 


(From our London Correspondent.) 


The Board of Trade have for some consider- 
able time had before them the question of stand- 
ards of electrical measurement, and the outcome 
of their consideration is expressed in a schedule 
promulgated by command of Queen Victoria (at 
the advice of the Board of Trade) on August 24, 
giving the following new denominations of stand- 
ards as required for use in the electrical trade : 


I.—STANDARD OF ELECTRICAL RESISTANCE, 


A standard of electrical resistance denominated 
one ohm, being the resistance between the cop- 
per terminals of the instrament marked ‘‘Board 
of Trade ohm standard, verified 1894,” to the 
passage of an unvarying electrical current when 
the coil of insulated wire forming part of the 
aforesaid instrument, and connected to the afore- 
said terminals, isin all parts at a temperature of 
15°4C. 

II.—STANDARD OF ELECTRICAL CURRENT, 


A standard of electrical current denominated 
one ampere, being the current which is passing in 
and through the coils of wire forming part of the 
instrument marked ‘Board of Trade ampere 
standard, verified 1894,” when on reversing the 
current in the fixed coils the changes in the 
forces acting upon the suspended coil in its 
sighted position is exactly balanced by the force 
exerted by gravity in Westminster upon the 
iridiv-platinum marked A and forming part of 
the said instrument. 


III.—STAND/RD OF ELECTRICAL PRESSURE. 


A standard of electrical pressure denominated 
one volt, being one hundredth part of the pressure 
which when applied between the terminals form- 
ing part of the instrument marked “Board of 
Trade volt standard, verified 1894,” causes that 
rotation of the suspended portion of the instru- 
ment which is exactly measured by the coin- 
cidence of the sighting wire with the image of 
the fiducial marked A before and after applica- 
tion of the pressure, and with that of the fiducial 
marked B during the application of the pressure, 
these images being produced by the suspended 
mirror and observed by means of the eye piece. 

In the use of the above standards the limits of 
accuracy attainalle are as follows : 

For the ohm, within one-hundredth part of 1 
per cent. 

For the ampere, within one-tenth part of 1 per 
cent. 

For the volt, within one-tenth part of 1 per 
cent. 

The coils and instruments referred to in this 
schedule are deposited at the Board of Trade 
Standardizing Laboratory, 8 Richmond place, 
Whiteball, London. 

The schedule is accompanied by a couple of 
lengthy specifications; the first explains a 
method of making measurements and also 
other details; the second specification is on 
the ‘Preparation of the Clark Cell,” the various 
beadings being “A Definition of the Cell.” 
“Preparation of the Materials,” and ‘‘Instruction 


to Set Up the Cell.” 


Three-Wire System in Italy. 


A central station for electric lighting has re- 
cently been installed in Jesi, Italy, of which an 
exchange gives the following description : 

The station is situated in the lower part of the 
town, where a turbine-house has been erected 
close to the Canal Pallavicino. The available 
water supply amounts to 4,800 liters per second, 
the useful fall being 16} feet. There are installed 
two 100 m. P. turbines, constructed by Messrs. 
Calzoni, of Bologna, on the American reaction 
type, and provision has been made for the laying 
down of a third turbine. Theturbines drive by 
means of bevel gear two horizontal shafts, which, 
by means of Raffard flexible couplings, actuate two 
dynamos at 360 revolutions a minute. Messrs. 
Siemens & Halske have supplied the whole of the 
electrical plant. At present two dynamos giving 
510 amperes at 180 volts are installed, the cur- 
rent being distributed on the three-wire system. 
A separate circuit is provided for the require- 
ments of the town, a second ‘for the arc lamps, 
and a third for private consumers. The town is 
supplied with 800 16 c. P. lamps, which are alight 
throughout the night, and 18 nine-ampere arco 
lamps, eight of which are switched out at mid- 
night. Messrs. Moleschott, of Rome, the repre- 
sentatives of Messrs. Siemens & Halske, have 
carried out the whole of the electrical and by- 
draulic portions of the work. 


The Ferranti Effect. 


Mr. J. Sahulka read a paper recently before 
the Technical High Schoolof Vienna, describing 
the Ferranti effect, which he treated from a 
mathematical standpoint. He explained that the 
Ferranti effect includes a series of phenomena 
which occur if the secondary circuit of a trans- 
former, in which the primary is connected to an 
alternating current machine, is closed through a 
condenser. The principal phenomenon is that 
the ratio of transformation increases. At the 
same time the primary difference of potential 
also becomes greater and the primary current 
weaker. The condenser must not have too great 
capacity, as very large condensers in alternate- 
current working have only a small apparent 
resistance, and a condenser of infinitely great 
capacity might have the same effect as if the sec- 
ondary circuit was short-circuited through a 
piece of wire. The ratio of transformation 
through the insertion of the condenser in the 
secondary circuit can be greater than the rela- 
tion of the number of windings of the trans- 
former. The cause of the effect lies in the so- 
called distribution of the magnetic lines of force 
in the transformer. This assertion is shown theo- 
retically, and was confirmed by experiment. If 
all the magnetic lines of force produced by the 
primary circuit were passed through the whole 
of the windings of the secondary circuit and re- 


versed, the Ferranti phenomenon would not 
arise. 


COMMUNICATION. 
Editor of ELECTRICITY : 


I have read with much interest your editorial 
reference to the Atlanta Convention and thank 
you for your kind and appropriate mention of 
the comparative attractions of the Shenandoah 
Valley route. But some people not familiar with 
the situation might be mis'ed into a belief that 
the Pennsylvania Railroad and the Norfolk and 
Western Railroad are competitors, whereas the 
two are friendly connections. Both lines ex- 
change business daily. Our competitors are 
south of Washington and not north of it. 

Yours truly, 
L. J. Ers, 
Eastern Passenger Agent N. & W. R: R. 
New York, Sept. 11, 1894. 


{00 


m 


Some Advantages of Alternate Currents. —II* 


remse, 


BY PROF., SILVANUS P., THOMPSON, D.80., F. R.8. 


Alternate current motors are of many sorts, 
but may be grouped under two cbief classes, the 
synchronous and asynchronous. Synchronous 
motors are only those which run at one fixed 
speed determined for them irrespective of their 
load—a speed determined solely by the number 
of their own poles and the number of the alter- 
nations imposed upon the current by the gener- 
ating machinery at the station. They must either 
run in synchronism with the pulsations of the 
current or not run stall. The other class, the 
asynchronous, are mostly polyphase machines, 
requiring two phase or three phase currents to 
operate them. The phase currents, led into a 
suitable armature, there combine to produce a 
rotating magnetic fleld, and in this rotating field 
masses Of iron, or iron carrying closed circuits 
of copper, are set into rotation, being magnetized 
inductively and dragged round by the reaction 
of the eddy currentsinduced in them. The rotor 
or rotating part of the asynchronous motor may 
be regarded asa revolving field magnet, not 
magnetized by any special exciter or initially, 
but magnetized only by the eddy currents in- 
duced in it. Now if it could spin at the same 
rate as the revolving magnetic field that sur- 
rounds it, there would be no relative motion, no 
eddy currents, no reactions, and no driving 
force. Itis driven by forces which depend for 
their existence upon the rotations not being syn- 
chronous with the pulsations of the currents in 
the circuits. Within certain limits it adjusts its 
speed so that its magnetic slip is proportional to 
the turning moment which it is called upon to 
exert. | 

Now, owing to these necessary reactions, the 
asynchronous motors produce upon the mains 
which supply them an inductive drop, and cause 
the pulsations of current to lag in phase behind 
the impressed pulsations of voltage. Whereas 
the ohmic drop is not accompanied by any lag 
of phase in the current, the inductive drop is so 
accompanied. Happily, with alternate currents, 
there exists more than one remedy. It has long 
been known that a condenser exercises a reaction 
of another kind, which, though it tends to choke 
the current, does so not by retarding the phase 
of the pulsation, but by accelerating it. This 
precious property has long been known and used 
in submarine telegraphy to compensate, by the 
use of condensers, the retardations of the sig- 
nals. But to apply condensers to systems of al- 
ternate current supply for the purpose of coun- 
teracting the inductive drop when motors are 
used would be a rather formidable task; the 
remedy is too heroic for the malady, 

A remedy of a different kind is, however, pos- 
sible, and must before long become general 
when its advantages are known. To explain it 
we must return to the subject of synchronous 
motors, about which little has been said. It was 
shown in 1868 by Wilde, and in 1879 by Hopkin- 
son, that two alternate current machines could 
run together synchronously, one as generator, 
the other as motor, the one which servedasa 
motor adjusting itself so that its pulsation of 
E. M.F, tended (as in all motors) to oppose those 
of the impressed £. M. F. In 1884, Dr. Hopkin 
son further predicted that an alternate current 
machine could run as a motor, even if its mean 
E.M.F. was higher than that of the circuit, a re- 
sult verified in practice by Mr. Mordey in 1890, 
In 1892, Mr. Mordey gave at the Institution of 
Electrical Engineers some further results of al- 
ternate current working, including a very re- 
markable curve. here reproduced, showing the 


* Paper presented at the Oxford meeting of the British 
Association. 
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dependence of the armature current upon the 
excitation of the field magnets of the motor 
when loaded with a given load. To this curve 
and its meaning the author directed attention at 
the time, and he has given much thought to it. 
It will be found to be most significant. The 
curve presents the form of a letter V. The 
lowest point corresponds to a particular state of 
things, namely, that the motor having its mag- 
netism excited to a practical degree draws a cer- 
tain minimum amount of current from the 
mains, in order to drive its mechanical load at 
the speed imposed upon it. But to do the same 
work, drive the same load at the same speed, will 
take more current from the mains if the excita- 
tion of the magnets is either more or less than 
this particular amount. Thisseemsvery strange, 
but the explanation and its consequences are no 
less so. Theparticular stage of excitation which 
makes the armature current a minimum for the 
particular load in question is that stage which 
corresponds to there being no difference of phase 
between the pulsation of impressed voltage and 
those of the resulting current. Suppose, for ex- 
ample, the armature had a resistance of 4 ohm, 
and that the current was supplied at 100 volts, 
and that a current of ten amperes was found the 
minimum current that would drive the load. It 
would be found (approximately) that the excita- 
tion corresponding to this minimum current 
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would be such as would make the motor work 
with a back E.m. F. of 95 volts, for thereby 
Ohm’s law (100 — 95) — 4 = 10 amperes. But 
now suppose the excitation is lessened, the ma- 
chine acting at the same unalterable speed will 
generate less than 95 volts. Suppose it drops to 
90 volts. Then, if nothing else happened, the 
current would increase to (100—90) — $ = 40 
amp res. But 40 amperes at 90 volts is much 
more power than 20 amperes at 95 volts, and is 
more than is wanted forthe load. What must 
happen ? The machine is synchronous and can- 
not—physically cannot—run faster so as to take 
up this power. It tries to do so, with the result 
that it shifts the phase of its readings, the cur- 
rent now lagging in phase behind the impressed 
E. M. F.; choked down, in fact, from the 40 am- 
peres to something more than 20; choked down, 
in fact, in such an amount as would, if multi- 
plied by the cosine of the angle of lag and by 
the 90 volts, come up to the same product as the 
original volts and amperes, viz., 95 X 10 = 950. 
The synchronous motor, if under excited, acts 
then as a choking coil, producing a reaction 
drop. But continue the experiment the other 
way. Suppose the excitation is increased so that 
the 95 volts become 100 volts(100— 100) — $ =0, 
and there would be no current at all to drive 
did not an adjustment of phases come into 
play. Instead of the current dropping to zero, 
more current than before now comes into play, 
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and that current has its pulsations in advance of 
those of the impressed voltage, there being now 
an angle of /cad in the phase relations. In other 
words, the synchronousalternating motor if over 
excited acts as a condenser, and instead of pro- 
ducing a drop in the voltage tends to raise it by 
compensating the inductive drop, due to self-in- 
duction in other partsof the circuit. When the 
importance of this deduction from Mr. Mordey’s 
curve dawned upon the author, he began to test 
it upon the mains of the City of London Elec- 
tric Light Company. But before experiments 
could beeven arranged he learned that the same 
conclusions had been arrived at by the officials 
of the General Electric Company at Lynn, 
Massachusetts, and that they had found it in 
practice to work out favorably. By the courtesy 
of Mr. W. F. Parshall, one of the engineers of 
that company, who has been associated for long 
with Prof. Elihu Thomson, Mr. Steinmetz, and 
other engineers, the author is able to state the 
following particulars. They found that in a line 
where self-induction played the part of a choking 
coil it did not matter very much whether the 
voltage needed for driving the current throngh 
the line and machine were situated mainly in the 
generator or in the motor, asthe mean voltage in 
the line was not far from a mean between that of 
the two. Accordingly, ina three phase power 
transmission at Hartford, Conn., of 300-kilowatt 
output the motor was arranged to be over 
excited. Later, after Mr. Steinmetz had submit- 
ted the question to calculation, this feature was 
introduced into the synchronous motors used in 
all their recent power transmissions, so that by 
proportioning the armature reaction and the 
over excitation to the self-induction likely to 
arise, the voltages on the circuit remain quite 
constant regardless of load within the capacity 
of the machines. In thanking Mr. Parshall for 
bis information, I may add two points for com- 
ment. The advantage so to be derived from over 
excitation have indirectly another advantage, 
viz., that for single transmission cases the motor 
and the generator may be designed and construct- 
ed as identical machines, instead of the motor 
being made smaller than the generator. Fur- 
ther, the regulation of the voltages in such a 
network as that of the City of London Electric 
Light Company, instead of being made more 
difficult when motors are much used—as was 
feared by some engineers—will be more easy, 
provided the motors are of the over excited syn: 
chronous type. For the acceleration of phase 
these produce in the current not only tenas to 
compensate for the inductive drop in the mains 
and transformers, but tends to reach right back 
through the system tothe generators in the cen- 
tral station, acting on them as a compound wind- 
ing would, and assisting them not only to coun- 
teract the inductive drop, but also the ohmic 
drop, both between the consumers’ lamps and 
the distributing points, and also between these 
points and the generating station. 

So manifest is this advantage, that it would 
seem worth while to erect at one or possibly 
more points of the network, as remote as possible 
from the generating station, synchronous motors 
over excited, to act as condensers in compensat- 
ing the inductive drop, or inthe primary circuit, 
also to furnish the idle currents for magnetizing 
the transformer primaries. 

With such possibilities open in the future for 
alternate current working, and with such advan- 
tages in respect of motive power over contipuous 
current working, it can bardly be doubted that, 
save in a few special cases, the vast majority of 
central stations will henceforth be operated by 
alternate currents. 


An electric railroad connecting Manin 
Pier and Watch Hill, R.I., is being talked about. 
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The Hunting of Governed Engines.* 


BY JAMES SWINBURNE, M. I. O. E, 


Lord Rayleigh pointed out some years agot 
that the ordinary explanation of the action of 
the electro-magnet in an electrically-driven 
tuning fork is incorrect, and that such a mechan- 
ism works in virtue of the self-induction of the 
electro-magnet. As far asthe action of the con- 
tact goes ıt is the same whether the leg of the 
fork is receding from the magnet or approach- 
ing it; and if the force depended only on the 
contact, and was symmetrical, no power would 
be supplied to the system. It would be like a 
pendulum which is acted upon by gravity equally 
whether the bob is going upor coming down. 
To make the pendulum work continuously grav- 
ity would have to act more when the bob is com- 
ing down. As this cannot be arranged a clock 
has to dothe work instead. Inthe case of Lord 
Rayleigh’s tuning fork the magnet pulls harder 
when the leg is coming toward it than when re- 
ceding, and thus gives power to the fork. Jn 
other words, the effect of the magnet lags and 
thus becomes unsymmetrical. This is a most 
important principle, and it applies to a large 
number of varied cases of great importance and 
of more interest to engineers than even electri- 
eally-driven tuning forks. Broadly speaking, all 
kinds of continued vibration may be said to de- 
pend on this principle. Among these cases is 
that of the hunting of governed engines. 

If a governor really behaved as it does in most 
text-books, and admitted steam in exact accord- 
ance with the speed of the engine, there would 
beno such hunting; but, unfortunately, a gov- 
ernor does not follow tbe variations of speed in- 
stantaneously. Apart altogcther from questions 
of friction or movement of heavy valve or expan- 
sion gears, many forms of governor, especially 
what may be described as the relay kind, alter 
the steam admission with some delay. The fric- 
tion of the various parts and their tendency to re- 
main in one position until the disturbing force 
comes up to a certain value, and to then move 
suddenly and overshoot the mark, increases this 
action. The result of this time lag in the action 
of governors is that in many cases engines, es- 
pecially on light loads, get into a state of vibra- 
tion known as hunting. 

The orthodox way of treating such a subject 
would be to begin with the discussion of an en- 
gine with a flywheel and a frictionless governor 
with a dashpot or something of the sort, follow- 
ing a simple law. A system might thus be im- 
agined which would fit a differential equation 
such as that used to find the current when an 
electrical condenser is discharged through an 
Inductive circuit; and it might be possible to 
calcnlate the load which would just prevent per- 
manent hunting, or any hunting at all. There 
are immense difficulties, however, for there are 
80 many small causes of disturbance that such 
treatment would probably give no useful 
information. It may be best, therefore, to dis- 
cuss the question verbally only, without expect- 
ing to arrive at very definite results. 

When the load of an engine varies, for in- 
stance, by decreasing, if the steam supply re- 
mains the same, the extra energy goes to increas- 
lng the speed of the flywheel. Whether the 
speed of the engine follows the steam supply 
quickly or not thus depends on the flywheel. It 
also depends on the load. If 1,000 H. P. is work- 
mg at full load, and 900 m. P. is suddenly thrown 
of and the governor does not act instantly, 900 
H. P, is devoted to increasing the velocity of the 
lywheel, and unless the wheel has an enormous 
‘mount of inertia, or is turning very quickly, 
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this power will increase its speed, say 2 per cent., 
in a very short time. On the other hand, if the 
engine is only doing 100 m. P., and this load is 
suddenly reduced to 10 m. P., there is only 90 
H, P. to increase the speed of the flywheel, and 
to increase it 2 per cent. would take ten times as 
long as in the former case. Putting the matter 
the other way, the engine obeys variations of 
steam supply more slowly at lhght loads, or, in 
other words, it obeys its governor more tardily 
at light loads. In practice, many engines which 
run steadily at full load hunt terribly when 
worked light. 

Turn now to the governor. It is generally 
treated as complete in itself without reference to 
the flywheel or engine load. A simple Watt 
governor and most of the governors on small en- 
gines have no appreciable time lag, except a cer- 
tain sticking due to friction, or the absurd prac- 
tice of putting a comparatively small governor to 
work direct on to a heavy expansion gear, or a 
stiff stuffing-box. These matters have been dis- 
cussed in an able paper by Ransom” recently. 
There is not very much tendency to hunting 
with such governors. Their drawback is that as 
the steam must be nearly shut off at no load, and 
full on at full load, the valve gear must be in 
different positions, and the governor must, there- 
fore, be in different positions, too. This means 
that the engine will be governed ata consider- 
ably higher speed at light loads. To cure this 
the obvious course is to make the governor 
isochronous. The drawback to this isthat an or- 
dinary isochronous governor is not powerful 
enough if it has to move through a long range 
with a very small percentage of speed variation. 
It is likely to stick until the speed has varied a 
good deal and then to move to its fullest extent. 
The result of this would be that the engine would 
be governed by having full steam and none at all 
alternately. Ido not know why this method of 
governing should not be employed. If the gov- 
erpor works some light gear, such as the various 
modifications of the Corliss, this form of gov- 
ernor should work very well witha large fiy- 
wheel. The cylinder would either get a charge 
of steam which would correspond to the full en- 
gine load, aud which would, therefore, be ex- 
panded and worked in an economical way, or it 
would get none, This alternation of full load 
and no load is common in gas engines, and, for 
distinction, may be called the hit-and-miss 
method of governing. The only steam engine I 
know which employs it is the Parsons steam 
turbine. Of course, the great difficulty is the 
flywheel, especially in a slow-speed engine. If 
working ata tenth of its load it gets steam only 
every tenth revolution and the flywheel must 
carry it round for nine. As high speeds are 
gradually coming init may be worth while to 
keep this method of governing in mind, as it is 
most economical of steam, and as there is no 
time lag in the governor there is no bunting. 

Returning to the isochronous governor, the 
obvious metho of overcoming the friction or 
weight of valve gear is to use some relay —to use 
a convenient electrical expression. The gov- 
ernor does not then act directly on the valve 
gear, but puts some screw or other mechanism 
into gear, which works the expansion or throttle 
valve. Willans used a water relay. The gov- 
ernor worked a minute water-valve, contrclling 
a cylinder which worked the throttle valve. Such 
an arrangement can be made very accurate, as a 
very small movement of the governur, opposed 
by a very slight force, can be made to work the 
most obstinate valve gear. But we have at once 
danger from hunting, as there is considerable 
time lag in the governor. Suppose the load is 
suddenly decreased, the engine speeds up and 
the governor begins to increase the expansion, 
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but effects this slowly, and by the time the valves 
are right for the reduced load the engine is much 
above speed. The governor, therefore, goes on 
reducing the steam until the engine has far too 
little. It therefore slows down again. But the 
governor continues reducing the steam until the 
engine is slowed down to its normal speed. By 
that time the engine has far too little steam, 80 
it goes on falling in speed. The governor then 
begins to turn on steam again, but it does it s0 
slowly that the engine has fallen far below speed 
before the normal steam supply is given, and the 
governor goes on turning up steam till the en- 
gine arrives at its normal speed, when it has far 
too much steam and is again rapidly increasing 
in speed. This cycle of operations is repeated 
over and over again. It depends on the lag of 
the governor, the flywheel and the load whether 
the hunting is temporary, so that the variations 
of speed sre less and less every time, or per- 
manent, in which case the engine alternates be- 
tween no steam and, perhaps, full supply. An 
engine which hunts permanently at very light 
loads often works perfectly over half-load. 

An ordinary governor is thus apt to be insen- 
sitive and to allow the speed to vary with the 
load if designed not to hunt; and if arranged to 
work a relay, hunting results. An isochronous 
governor with a dashpot has, of course, a time 
lag too. 

It is easy to make a governor which combines 
the advantages of both systems and avoids the 
drawbacks. 

A governor made by Messrs. Weyher, Riche- 
mond & Co., of Pontin, may be cited as a good 
example. It is not isochronous and it works 
directly on the steam control. I may mention 
that even in small engines the French arrange 
the valve gear so that it iseasily controlled. The 
variable detent is very common. In addition to 
working the steam control direct, any movement 
of the balls from the normal position puts a 
screw gear into motion, which slowly alters the 
intermediate gear, so that the engine finally runs 
at the normal speed whatever the load is. It is 
unnecessary to describe the particular gear em- 
ployed; a typical case may be imagined. Sup- 
pose the expansion link is in connection with the 
middle of a lever, and the governor with one 
end, the other being fixed; an increase of speed 
raises the first-mentioned end of the lever and 
the middle, and you have an ordinary non- 
isochronous governor which gives a higher 
speed at light loads. Suppose, however, that any 
rise of the first-stated end of the lever sets a train 
to work which slowly raises the other end, it will 
go on till the governor is in its normal position. 
We thus get a governor which does not hunt and 
gives the same speed at all loads. If the valve 
gear is heavy or stiff the governor may work one 
end of the lever by means of a relay, but it must 
be a following relay, such as those employed in 
steam-steering gear, so that the extent, as well 
as the direction of the movement of the governor 
end of the lever is controlled by the position of 
the governor, and this gear should act as prompt- 
ly as possible to avoid hunting. The other, or 
relay gear, then works slowly. In sucha gov- 
ernor it will be seen that the first-mentioned end 
of the lever eventually comes to its normal po- 
sition in all cases, and only moves to counteract 
sudden variations of speed. The real control is 
effected by the slow-moving relay moving the 
other end. 

Instead of using one governor a pair may be 
employed, one of which works direct on the 
valve gear and the other by means of a slow- 
working relay. This method does not seem so 
simple as using a simple governor to do both. 

These matters must have been worked out 
thoroughly by many engineers, and they appear 
so simple that one almost feels ashamed to bring 
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them forward here, but in looking the matter 
up [ find the governor is generally treated by 
itself without reference to the engine. I have, 
therefore, thought it might be worth while to 
bring this subject forward, and trust you will bear 
with me for having put it in such a very element- 
ary manner. 


The Recent Accidents Occasioned by High- 
Tension Currents.* 


BY M. G, CLAUDE. 


I recently drew attention to the danger to 
human life entailed by the intervention of ca- 
pacity in the canalizations for bigh tension al- 
ternating currents. With the object of lessen- 
ing the number or the gravity of the accidents 
resulting from this cause, I have proposed a 
very simple arrangement, based on the recipro- 
cal actions of self-induction and capacity, and 
of which I hope soon to be in a position to give 
the practical results. The sad accident at Cannes 
has just furnished a fresh proof of these dangers, 
and has provided the opponents of the alternat- 
ing currents with fresh arguments, whicb they 
have not failed to seize upon. For my part I 
merely see in it one more demonstration—un- 
fortunately too clear—of the importance of dis- 
covering a perfect solution of the problem that 
I have been studying. 

I wish in this article to discuss, on rather a 
different plan to that ordinarily followed, this 
question of accidents occasioned by high tensions 
in general, both in the case of continuous and 
alternating currents. There is a great deal to be 
said, and perhaps to be done, with regard to this 
subject in many ways, and the study of precau- 
tions for the protection of human life is of suf- 
ficient importance for meto be excused if I 
dwel) upon it. 

Is it not, for instance, astonishing that up to 
the present time no regulations have been drawn 
up with the object of indicating the various 
measures to be adopted in the case of such acci- 
dents, measures which it is indispensable should 
be known if life is to be saved? We are suf- 
ficiently accustomed to the interference of the 
Government in all our affairs for official inter- 
vention in this matter not to seem uncalled for; 
it would have the effect of preventing the negli- 
gence or indifference of those responsible, and 
would be less open to objections than restric- 
tions imposed when concessions of electrical en- 
ergy are granted. 

We know—M. D’Arsonval’s researches have 
irrefutably shown—that in most cases high 
tension currents act by paralyzing the func- 
tions of the heart and lungs, so that a per- 
son that has received a shock from them 
may be compared to a person apparently 
dead from drowning. The same treatment 
should therefore be applied to him, and this con- 
gists chiefly in using methods calculated to re- 
store respiration, amongst which the rythmic 
tugging of the tongue, advised by Dr. Laborde, 
seems to have given the best results. 

It might have been supposed that this sim- 
ilarity to the cases that are provided for by bu- 
mane societies would have led someone to think 
of the placards posted up by these societies 
wherever there is any danger. This plan, by 
making public the knowledge necessary in these 
cases, has produced sufficiently good results for 
us to admit that the best thing to do in parallel 
cases is to follow their example. 

This has not, however, been done. Up to the 
present it has been left to those witnessing an 
accident to do what seems best under the cir- 
cumstances, which is a most deplorable state of 
affairs, for however anxious they may be to ren- 
der assistance, the necessary knowledge is apt to 
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fail many persons at the very moment when they 
have most need of it. 

It follows, then, that not only do those inter- 
ested in this matter do nothing to provide for 
persons being restored to life after an accident 
of this kind; that not only must the death of the 
greater number of the victims of electricity be 
imputed to this absence of instructions, but also 
that those interested neglect to take the most 
elementary precautions for themselves. 

With electricity, as in other cases, the réle of 
rescuer is attended with a certain amount of 
danger, to obviate which certain rules should be 
followed and certain precautions taken; if the 
work of rescue is undertaken by an inexperi- 
enced person, or by one who has lost his presence 
of mind, it may be as dangerous for that person 
as if he threw himself into the water to serve an- 
other in danger of drowning. 

I wish to call particular attention to this point, 
which has, perhaps, received too little notice up 
to the present. A recent accident, which will no 
doubt lay the foundation for more definite in- 
structions with regard to this matter, will con- 
firm what I have suid. I will briefly relate the 
occurrence. 

Two workmen, belonging to the Compagnie du 
Nord, were working in the neighborhood of a 
very high tension main, when a chance contact 
was produced between one of the workmen and 
the cables belonging to this canalization. He 
remained clinging to the cables, as is unfortu- 
nately the rule in such cases, and his companion 
went to his help and tried to free him; but, re- 
ceiving s shock in his turn, he was thrown to the 
bottom of the ladder which he had mounted. 
This was, perhaps, fortunate for him, notwith- 
standing the fact that his leg was broken, for, 
without this fall, the asphyxia caused by the 
current would have done its work. As to the 
principal victim, who was treated by Messrs. Le- 
blanc and Picon, who were, fortunately for him, 
witnesses of the accident, we know what a splen- 
did confirmation of M. D’Arsonval’s doctrines 
resulted from his treatment—a confirmation, 
moreover, that we cannot note without a certain 
degree of sadness, for it clearly shows that the 
greater number of the victims of shocks far less 
severe and far less prolonged might easily have 
been restored to life but for the ignorance of 
those by whom they were surrounded. 

I will also briefly refer to the accident that oc- 
curred a few months ago in the Rue Saint Au- 
gustin at one of the sub-stations of the Popp 
sector, and which resulted in the death of an 
electrician. The unfortunate man, through a 
train of circumstances that we have not space to 
enter into here, had fallen in such a manner 
that one of his feet was in contact with a battery 
of accumulators that were being charged by the 
high tension system, whilst his bleeding head 
rested on the ground in a pool of acidulated 
water. One of his fellow-workmen drew him 
away, dead, without any accident to himself, but 
it was certainly quite by chance, as I shall pres- 
ently show, that he did not receive a shock in his 
turn, and that there were not, asin the preced- 
ing accident, two victims instead of one. 

As I have already remarked there are in such 
cases certain precautions to be taken. It does 
not do to obey heedlessly the impulse that leads 
us to rush to the resene of the person in danger; 
we sh: uld first reflect or we may risk our own 
life without saving that of the victim. But re- 
flection under such circumstances can hardly be 
expected from many people, or from many work- 
men either, for, as a rule, the witnesses of these 
accidents are workmen; moreover, the fear of a 
danger to one’s self that we do not at the mo- 
ment fully realize may lead to a certain amount 
of hesitation, the consequences of which may be 
fatal. 


All this is evident. I did not, however, wish 
to confine myself to mere assertions, and I there. 
fore endeavored to confirm my opinions, as far 
as possible, by experiment. Several men em.. 
ployed in electrical work have been asked sug- 
denly and separately what they would do in case 
of an accident to help the person in danger, 
They were certainly more able to reflect calmly 
on what ought to be done in such a case than if 
an accident had really happened. Nevertheless 
they all hesitated, and this is not to be wondered 
at, for the question, which is a very simple one 
in the case where the accident is supposed to 
happer at the works, where we have everything 
at hand, cannot but be embarrassing when we 
assume that we have nothing in readiness, 
for instance, if the accident uccurs at some point 
of the canalization, or on the premises of a con- 
sumer; but if this hesitation is only natural, it is 
no less true that, under present conditions, it 
results almost certainly in the death of the victim. 

What is still more serious, the reply given by 
several of the workmen that were questioned 
showed that if they really had witnessed an ac- 
cident they would have most probably taken 
steps that would have resulted in consequences 
fatal to themselves. 

It seems, therefore, that total ignorance on this 
subject is the general rule; the accidents that 
have happened, of which those we have men- 
tioned form only a small fraction, confirm far too 
conclusively what I have said, and we are there- 
fore justified in urging that it would be doing 
really useful work in giving those interested the 
advantage of instructions that they could com- 
mit to memory beforehand, shcwing what pre- 
cautions shonld be observed, pointing out the 
danger of acting in such and such a manner, 
These might form the first part of placards— 
drawn up after the fashion of those of the hu- 
mane societies—snch as I have already sug- 
gested. 

It should, for instance, be set forth thatthe first 
thing to be done when an accident occurs is, of 
course, to cut off that part of the canalization 
where it takes place whenever it is possible, i. e., 
when there is an interrupter near at hand. But 
this will not very often be the case; it-will more 
probably be necessary to detach the victim him- 
self from that part of the circuit with which he 
is in contact, being held fast by the paralysis or 
drawing up of the muscles. 

In this case we must remember that, as in the 
case of a simple contact between one of the cables 
and the earth, the body of the person who has 
received the shock forms part of the high tension 
circuit, that he is subjected, even very near the 
earth, to potentials that might be dangerons. 
Under ordinary circumstances, in fact, we know 
that about half the total resistance of the body 
is localized in the skin at the part where it is in 
contact with the earth. We must therefore take 
care not to touch with bare hands the skin of 
the person to whom the accident has happened. 
for we should then receive a current which, al- 
though far wenker than that passing through the 
victim, might still lead to serious consequences. 
It must not be forgotten that even if we should 
not receive an appreciable shock at the moment 
of contact, the danger may be all the greater; if, 
through the efforts made to detach the body, or 
through its contraction, its contact with the 
earth should cease or become less perfect, we 
should find ourselves suddenly forming part of 
the circuit, and in great danger in our turd. 
This is, for instance, what might have happened 
in the accident in the Rue Saint Augustin. if 
the workman who ran to the assistance of his 
comrade, instead of first disengag.ng his feet 
from contact with the accumulators, had begun 
by raising his head, which might have seemed | 
more urgent considering the blood that was 
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flowing from the wound, he would, in his turn, 
have been traversed by a current capable of 
killing him. 

We should, therefore, not touch the victim 
without first protecting the hands with dry rags, 
or, better still, indiarubber gloves, which form 
the best safeguard. We might, with a similar 
object, be led to stand upon an indiarubber mat 
or on some insulating material; but even if the 
insulation is perfect, this method is not to be 
recommended: far from it, the danger incurred 
may be all the greater, from the fact that we be- 
lieve ourselves in perfect safety. For instance, 
jt may be necessary to detach the hands of the 
victim from a cable, or it might seem advisable 
to raise him from the ground so as to break the 
circuit, and under such conditions, i.e., well in- 
sulated, one would not hesitate, in order to save 
time, or to have more freedom of action, to use 
the bare hands, and it might happen that at the 
moment the circuit was broken one would be in 
such a position as to receive the current through 
the arms and lungs. One might also be led to 
believe—at least, so I found from the examina- 
tion already mentioned—that if we touch only 
those parts of the body covered by the clothing 
we shall run no risk. This, again, is a danger- 
ous mistake; perspiration may make the clothes 
damp and render them good conductors, espe- 
cially under the arm-p.ts,which would be the very 
part likely to be seized. With analternating dif- 
ference of potential of merely 200 volts, and an 
insulated subject communicating with one of the 
terminals of the transformer employed, we re- 
ceive in most cases violent shocks if, when con- 
nected with the other terminal, we touch these 
parts of the body. 

It is no less true, however, that the clothes 
folded into several thicknesses constitute a pretty 
good insulator, and one that is always available. 

Thus, oye mode of procedure that might do 
some good, if an accident should occur where 
there are no appliances at hand, would be as fol- 
lows: To take off some garment and make a 
thick pad with it. By means of this pad to seize 
the victim, and try to pull him away, after hav- 
ing first, if possible, raised him from the 
ground, so as to break the circuit and relax the 
contraction of the muscles. If this cannot be 
done, another pad should be made with clothes 
` and interposed between the ground and that 
part of the body of the victim in contact with it. 
The passage of the current will thus be inter- 
rupted, and the necessary respite given for try- 
ing more efficacious methods. A more effective 
precaution still, for really everything depends 
on the hands being protected, would be to insist 
that all men employed on high tension circuits 
should be always provided with a pair of india- 
rubber gloves. 

It will be observed that in all the foregoing 
remarks I have assumed that the accident occurs 
between the cable and the earth, which is gener- 
ally the case. These considerations could very 
easily be modified to suit the case of a simulta- 
neous contact with both poles. 

In short, then, the precautions to be taken un- 
der these circumstances are most simple. They 
would suggest themselves with very little reflec- 
tion, and it will perhaps seem somewhat unnec- 
essary to repeat them, and to devote some pages 
to arriving ut the conclusion that we must not 
touch with bare hands a person who is suffering 
from ashock from a high tension current. But 
I feel that I cannot too strongly urge the impor- 
tance of these points; in the first place those in- 
lerested—workmen and others—are not always 
capable of even very simple reasoning; more- 
over, we cannot be surprised if even those who 
are Capable of reasoning should, under such cir- 
cumstances, lose their presence of mind. 

Then the precautions to be observed for pre- 
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venting as far as possible snch serious accidents 
are so simple that it would be a thousand pities 
that there shonld be a moment’s hesitation. 

We are informed, moreover, that at the request 
of M. Monmergqué, engineer to the City of Paris, 
in charge of the Halles Station, the Academy 
of Medicine, through M. D’Arsonval, will soon 
fill up the void to which I referred at the com- 
mencement of this article with regard to the 
treatment of people who have received shocks. 

The profound experience that the eminent 
professor possesses with regard to these delicate 
questions isa sufficient guarantee of the manner 
in which this instruction will be imparted. If it 
is confined at first to the high tension systems at 
Paris, I sincerely trust that it will be sufficiently 
complete to take into account the dangers that I 
have described, and the means of avoiding them. 


A Suggested Explanation of the Secular 
Variation of Terrestrial Magnetism.* 


BY ARTHUR SCHUSTER, F.R.S. 


It is a matter of great importance to ascertain 
whether we must consider interplanetary space 
to be a conductor of electricity or not. If there 
is an appreciable conductivity, the magnetic sys- 
tem of the earth will, owing to its rotation, in- 
duce currents which will react on the earth ina 
twofold manner. There will be, in the first 
place, a mechanical effect tending to increase the 
length of the day, and secondly, a magnetic ef- 
fect tending to displace the magnetic axis. It is 
the object of this communication to give the 
results of some numercial calculations referring 
to the magnitude and nature of these reactions. 

The problem is of interest apart from any ap. 
plications to terrestrial magnetism. Given a mag- 
netic sphere rotating in a conducting medium, 
what are the mechanical and magnetic forces 
acting on the sphere in consequence of electric 
currents induced in the medium ? 

The mathematical solution is easily obtained 
from Lamb’s equations for currents induced in 
spherical conductors; and, without entering into 
any details of calculation, I here state the prin- 
cipal results for the case that the sphere is uni- 
formly magnetized about an axis not coinciding 
with the axis of rotation. 

If the medium is either perfectly conducting 
or perfectly non-conducting, there will be no 
mechanical effect tending to stop the rotation of 
the sphere; but for all finite conductivities there 
will be a couple opposing the rotation, which isa 
maximum for 4 certain specific resistance of the 
medium. 

If the radius of the sphere is R, the angular 
velocity w, the specific resistance p producing 
the maximum retardation is given by the rela- 
tion 

p=1'4 R? ow, 
where the numerical factor is approximate only. 
For the earth: R = 6°4 X 10° w= 7:27 X 10—5 
p =47 X 10'3, 

The resistance indicated by thisnumber is such 
that if 4°7 volts were applied to the two sides of a 
plate having a thickness of one centimeter there 
would be acurrent of 10—+ amperes per square 
centimeter. Ido not know of any facts which 
would make such a conductivity an impossible one, 
consistently with the extreme tenuity of matter 
which we know must existin space. The next 
point to consider is the actual] value of the maxi- 
mum retarding couple. In C. G. 8. units, and 
for a sphere having the same size and magnetic 
momeut of the earth, itis 1ʻ°9 X 10°+, If this 
couple was to act continuously it would diminish 
the earth’s rotational velocity to the extent of 
one second per day in 14,000 years, Early records 
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of solar eclipses show that the earth as a time- 
keeper has lost time, butauthorities do not agree 
as to how much. Two causes tending to alter the 
length of the day have hitherto been considered, 
tidal friction tending to retard itand the con- 
traction of the earth tending to increase it. To 
this we must now add a possible retardation due 
to the conductivity of the medium. 

The maximum magnetic conple calculated 
above is about six times that given by George 
Darwin for the effect of tidal friction, and it 
would by itself have produced a very marked 
effect in historical times. But, as far as I know, 
we have no data giving us any information as to 
the allowable contraction of the earth. If the 
diminution of the earth’s radius amounts to a 
foot a century, it would counterbalance the max- 
imum effect which the magnetic couple could 
possibly have. Itis, of course, very improbable 
that the conductivity of space is just that re- 
quired for the maximum effect. If the conduc- 
tivity is 100 times less, the couple produced would 
be equal to the tenth part of the maximum couple, 
and such a couple would be impossible to sepa- 
rate at present from the other effects, tending to 
alter the length of the day. There is, therefore, 
a very large range of electric conductivity 
within which that of space may lie without an 
appreciable effect on the length of theday being 
produced in historical times. 

Turning our attention next tothe magnetic re- 
actions, we find that these will displace the mag- 
netic axis towards the geographical pole and 
round it from east to west. Ifthe earth behaved 
like a steel sphere, not subjected to any shocks 
or changes of temperature, a certain displace- 
ment would take place once for all, but no rota- 
tion such as is required to produce the secular 
variation. The constantly-renewed displacement 
of the magnetic axis, if it is due to the suggested 
cause, must be produced by a continuous change 
inside the earth. A possible explanation sug- 
gests itself in the secular cooling of the earth, 
owing to which more and more of its iron be- 
comes susceptible to maguetization. Thig virgin 
iron will be free to adjust its magnetic axis to 
the magnetic forces acting on it, and a continu- 
ous displacement of the axis must result, It 
must be acknowledged, however, that even tak- 
ing account of this possibility it is difficult to 
see how 8 rotation of the axis can be kept up for 
several revolutions. Some light might be thrown 
on the question by an experimental investigation 
to discover a possible effect of great pressure on 
the temperature at which iron loses its magnetic 
properties. 

If the secular variation is connected with the 
conductivity of space, everything that affects the 
latter must affect the rate of progress of the va- 
riation. I have on several occasions expressed 
an opinion that the curious effect on the earth of 
an increased sun-spot activity may be due to a 
greater electric conductivity at;times of many sun- 
spots. When the above explanation occurred to 
me two years ago I looked up the records to see 
whether that secular variation seemed to proceed 
more rapidly when the sun-spot activity was 
great. I found, indeed, some remarkable coinci- 
dence between the years in which the secular 
variation was great and marked sun-spot years; 
but on the whole the parallelism of the two phe- 
nomena did not seem sufficient to draw public 
attention to the fact. Recently, however, I 
found the same coincidence noticed independ- 
ently (I believe by Liznar). Should it prove 
established on further investigation, the theory 
of the secular variation suggested above would 
deserve attention. Whether there are any ap- 
preciable magnetic effects due to electric cur- 
rents outside the earth may, of course, be estab- 
lished by an analysis of the magnetic forces on 

the surface of the earth. I understand that A, 
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Schmidt and Neumayer have already made much 
progress with such an analysis, and I am prepar- 
ing an independent calculation with special ref- 
erence to the outside forces. 

The results of this investigation may be stated 
thus : 

(1) The mechanical reactions on the earth of 
currents induced in space, assumed to be a con- 
ductor of electricity, by the rotation of its mag- 
netic system are insufficient to produce an ap- 
preciable lengthening of the day in historical 
times, unless the conductivity lies within certain 
narrow limits. The absence of any marked ef- 
fect cannot, therefore, be brought forward as an 
argument against the conductivity of space. 

(2) The magnetic reactions of the same cur- 
rent, taken in conjunction with the secular cool- 
ing of masses of iron inside the earth, tend to 
produce a displacement which in kind is the same 
as that actually observed inthe secular variation. 
But whether quantitatively the variation can be 
explained in this way is very doubtful. 


An Audible Railway Signal. 


An electrical block system for railways, which 
gives a danger signal by ringing a bell on the 
locomotive, has been exhibited in Buffalo by 
Mr. Cornell, its inventor, who has organized a 
company in Philadelphia to exploit the system. 

The inventor states that the system will give 
an alarm to the engineer or fireman of a moving 
train when approaching a standing or moving 
car or train on the same tracks, and will give an 
audible notice of an occupied grade crossing, an 
open switch or drawbridge, a car projecting on a 
main track, a broken train, washouts, etc. 

One of the rails is made a continuous con- 
ductor and the other is divided into sections or 
blocks and provided with electrical connections 
which overlap from one block to the other. The 
engine is equipped with feelers which run on 
electric contact plates placed between the rails 
so arranged that the engineer is kept advised of 
the exact condition of the tracksin front of his 
engine. Mr. Cornell says that this system can 
be put in for $250 a mile. 


An Illuminated Orange. 


An electrical experiment of some interest is 
described in La Nature—the illumination of an 
orange. Upon an insulated support there is 
placed an orange, into whose poles are inserted 
movable needles which, through the intermedium 
of sleeves, are carried by glass standards, One 
of the needles communicates with the external 
armature of a stong battery of Leyden jars 
charged by means of a Holtz machine. After a 
sufficient quantity of electricity has been accu- 
mulated, one of the arms of an exciter is applied 
to the needle, while the other is placed near the 
interior pole of the jars. A strong spark bursts 
forth, and at the same time the orange becomes 
illuminated with a bright red light that gives it 
the aspect of a globe of fire. 

If, in a repetition of the experiment, the 
orange be so turned that its axis shall be at 
right angles with the direction of the needles, 
the discharge will pass around it without illumi- 
nating it. 

This latter phenomenon is explained by the 
difference of resistances of the fibers in the vari- 
ous directions. It is not an isolated one, but, 
on the contrary, coustitutes a general property 
of ligneous bodies. 

It appears probable that the light is produced 
in the interior of the fruit and entirely traverses 
the skin, which thus shows itself more transpa- 
rent at the level of the spark than would have 
been believed at first sight. 

The discharges in the direction of the axis 
damage the orange but slightly, On the con- 
trary, when, by exception, a spark traverses the 


fruit in a perpendicular direction, it tears it in 

pieces and destroys it. The experiment succeeds 

nearly as well with other fruits, which become 

illuminated with various tints. 

On the Construction of Delicate Galvanom- 
eters. 


ee 


BY PROF. A. SCHUSTER. 


Maxwell has shown how a galvanometer must 
be wound in order to produce the maximum 
magnetic field for a given resistance. The 
present communication is intended to show 
what the advantage gained would be if the wind- 
ing which is theoretically best could be adopted. 
Assuming the cavity in which the magnet is sus- 
pended to be cylindrical, the sensitiveness of the 
galvanometer will vary with the square root of 
the resistance, and inversely as the square root 
of the radius of the cavity. The smallest angle 
which can be read without making the system 
astatic, will also depend on the diameter of the 
mirror—a point which has been neglected in the 
construction of some recent galvanometers., 
Taking the resistance of the galvanometer to be 
one ohm, the diameter of the cylindrical cavity 
to be one centimeter, and the width of the 
reflecting mirror to be also one centimeter, the 
smallest current which a galvanometer will show 
with a horizontal force of .17 is, under different 
conditions, as follows: 

If wound in the theoretical, but possible, way, 
1.60 X 10-8 amperes; 

If wound on a bobbin of rectangular section 
of the best dimensions, the wire being uniform 
in each layer, but changing from layer to layer 
so as to give the best possible results, 2.00 X 
1078 amperes; 

If wound ona bobbin of rectangular section with 
uniform wire, the dimensions of the bobbin 
being the most favorable, 2.14 X 10 -° amperes. 

The advantage gained by having the winding in 
the way which is theoretically the best is, there- 
fore, not very marked. 


The Thermogen. 


A new invention, called by its inventor the 
thermogen, consiste of a quilt containing a coil 
of wire bent in the fashion of a gridiron, in- 
closed in insulating and non-conducting mate- 
rial, and imbedded in cotton, wool o1 other soft 
substance, with a silk or woolen covering. The 
resistance offered by the coil tothe flow of an 
electric current through the wires produces heat 
in the same way that heat and eventually light 
are produced in the filament of a glow lamp. A 
uniform temperature of about 150 degrees Fah- 
renheit is thus maintained, but in the event of 
the temperature rising beyond that point from 


increase of pressure in the electric mains, a fuse 
instantly melts and automatically shuts off the 
current. The quilt may be readily attached to 
ordinary incandescent lamp terminals. In de- 
scribing this device the London Lancet says the 
most important medical use of such an invention 
would be on the operating table, where, in 
lengthened operations or in those attended with 
hemorrhage, where artificial means to sustain the 
patient’s temperature are required, blankets and 
hot water are a decided nuisance. In such cases 
the quilt would be invaluable as a soft, dry, 
warm and convenient covering. Again, in cases 
of chronic rheumatism, lumbago or senile slow- 
ness of circulation, such an appliance would be 
useful. The thermogen is now receiving trial at 
several large English Lospitals. 


A Telegraph System for Japan. 


The Japauese Consul at New York has been 
negotiating with Mr. A. W. Cohen for the build- 
ing of a telegraph line in Japan. Mr. Cohen, 
who was formerly electrician for the Erie Rail- 
road, has just resigned that position and will 
shortly start for Japan with a corps of telegra- 
phers and linemen under a year’s contract to put 
up the new line. 


Photographic Records of Telephone Vibra- 
tions. 


A correspondent of the Manchester (Eng.) 
Guardian gives the following account of the 
method of obtaining a photographic record of 
telephone vibrations corresponding to different 
sounds: ‘The problem has been attacked ina 
new way by Mr. G. J. Burch, who has succeeded 
in making an instrument by means of which the. 
E. M. F. of the currents generated by speaking 
into a telephone can be recorded photcgraphi- 
cally. These currents are too rapid to affect an 
ordinary galvanometer individually, and inas- 
much as they flow alternately in opposite direc- 
tions their combined effect is nil. But it seems 
that the capillary electrometer, invented some 
years agu by Lippmann, has been brought to 
such perfection in Oxford that electrical changes 
occurring hundreds, and even thousands, of times 
in & second can be recorded by its means. The 
instrument consists of two glass tubes, one 
drawn out toa fine point, and the other bent 
into the shape of the letter V. The latter is 
about half filled with mercury, and coutains in 
one limb a few drops of dilute sulphuric acid. 
Mercury is poured into the other tube, and is 
forced, partly by its weight, and partly by com- 
pressed air, into the narrow part of it, where it 
hangs balanced, as it were, by the force of cap- 
illarity. This tube is fixed so that its point dips 
into the acid in the V-tube. Platinum wires dip- 
ping into the mercury in either tube serve to 
connect the instrument with the circuit of the 
telephone. The smallest change in the electrical 
condition of the circuit instantly disturbs the 
balance of the capillary forces, and the end of 
the mercury column is driven up or down, ac- 
cording as the pressure of the current is towards 
it or away from it. These movements occur with 
a rapidity that the eye is unable to follow, and 
the instrument is perfectly dead-beat in its ac- 
tion—i.e., there is nothing at all resembling the 
oscillations of the needle which render observa- 
tions with a sensitive galvanometer so serious. 


‘In order to record these movements recourse is 


had to photography. The magnified image of 
the capillary tube is projected on toa screen in 
which is a narrow slit. Behind the slit a sensi- 
tized plate is made to pass with a perfectly regu- 
lar motion, any rise or fall of the mercury col- 
umn being recorded asa projection ora notch 
on the edge of its shadow. This method was in- 
troduced by Prof. Burdon Sanderson. The ap- 
paratus now employed was invented by Mr. 
Burch. The first photograph shown was taken 
seven years ago. The electrometer was con- 
nected with a telephone, near which a whistle 
was blown. ‘Che currents generated were soin- 
tense as to cause electrolysis and it was evident 
that the movements of the electrometer had been 
too rapid to be properly recorded on the photo- 
graph. This led to the construction of the pres- 
ent apparatus, in which the plate can be made to 
travel at any desired rate from 6 inches to 6 feet 
per second. The next illustration was obtained 
by singing a falsetto note near the telephone, the 
eloctrometer having responded to the currents 
generated by each vibration to the number of 650 
per second. From this result it was evident 
that the apparatus might be used for studying 
the sounds of the human voice in speech. The 
syllables ‘ pup-pop-pop-pop’ and ‘ dod-od-od-od,’ 
spoken during the passage of a plate, produced 
results easily distinguishable from each other 
and evidently characteristic of these consonants, 
The vowels ‘a’ and‘e’ formed the subject of 
the next two photographs, and the last repre- 
sented the buzzing sound of ‘ Z-z-z-z.’ This 
gave a very irregular curve, and Mr. Burch 
stated that with the lens fine serrations could be 
distinguished which corresponded to from 2,500 
to 3,000 double vibrations per second,” 
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Current Items. 


The Hartford (Conn.) Courant says: ‘‘The 
newest electrical motor is @ locomotive engine 
which develops power by turning a current of 
electricity into ring magnets which are placed 
together so as to form the shell of a long cylin- 
der in which a soft iron piston isthe armature. 
The current being turned into these rings, one 
after the other, the piston is drawn forward; 
when it reaches the end of the cylinder the 
operation is reversed—and there you have a re- 
ciprocating motion engine. The least the in- 
ventor talks of is 160 miles an hour.” 

H. Steinman in contradicting a statement in 
the Seattle Intelligencer respecting the operation 
of the firet commercial electric motor, says: 
‘‘Messrs. Siemens & Halske, of Berlin, Ger- 
many. built and operated the first electric motor 
line, running between railroad station Liehter- 
felde and the Central Radett Academy station, 
of the same place, about one and a half miles in 
length, and which was opened for public ser- 
vice late in the fall of 1880, the undersigned be- 
ing a witness of the opening ceremonies. In 
1881 and 1882 several other lines were built in 
Germany and Ireland, and in 1883 the first in 
the United States.” 

In Chemnitz, Saxony, the method adopted for 
stringing wires for the overhead trolley system 
does away with poles. Ornamental rosettes are 
fastened into the woodwork or walls of houses, 
and from these project hooks to which wires are 
attached. Owners of houses without exception 
preferred to allow the use of their houses free 
rather than have posts on the sidewalk. The 
system has now been in operation for several 
months, and has proved satisfactory and success- 
ful. The gauge of the road is narrower than in 
America, but the cars keep the track and run as 
rapidly and smoothly as in the United States. In 
the heart of the city they run 220 yards per min- 
ute, and in the suburbs 330 yards per minute. 
The cars have no conductors. The motorman is 
the only person on board who represents the 
company. Tare boxes are attached to both ends 
of the car, so there is no such excuse offered as 
‘difficulty in getting forward.” 

The Mayfield breaker of the Hillside Coal and 
Iron Company, in Pennsylvania, issaid to be one 
of the most complete mining plants and largest 
in the world, and is owned by the Erie Rail- 
way Company. Recently electric plants have 
been placed in the mines for lighting them and 
for power to move the cars and elevate the coal, 
doing away entirely with mule power. The 
miners are greatly pleased with the new order 
of things, as it enables them to accomplish more 
and with greater ease than when working with 
miners’ lamps, while it greatly lessens the dan- 
ger of explosion. It is stated that a miner can 
now load seven of the cars used ina mine with 
the new facilities that electricity affords as 
quickly as he could three with the mule power 
and the miners’ lamp. 

At Dellwood, on the banks of the White Bear 
Lake, some fifteen miles from St. Paul, Minn., 
188 unique electrical railroad—the smallest in 
the world. It runs between the railway station 
and thesummer home of a St. Paul banker, who 
built and equipped it for the amusement and in- 
struction of his son, a bright lad of 7 years, who 
acts a8 motorman, conductor and brakeman 
with all the dignity and capability of a veteran 
in the service. The length of the road is a trifle 
over a tenth of a mile, and the equipment con- 
sista of a motor car and two trailers, each car 
being 5 feet long by 3 feet wide. The gauge of 
the road is 14 inches, the rail being regular T 
rail, 24 pounds to the yard. Instead of the over- 
head trolley, the third rail system is used, the 
third “rail” being a flat iron strip 4x1 inch, 
nailed on a wooden strip between the two rails. 
At the end of the line is a neat little power- 

ouse, provided with engine, generator and 
switchboard, as well as a fully equipped machine 
shop. The engine is a 2 horse-power petroleum 
engine and is belted toa 2 horse-power com- 
pound wound generator. . 


M. Bertheton, a French chemist, has suggested 
as a subject for the attention of the next genera- 
tion of engineers the substitution of the heat of 
the sun or the earth’s central heat as a source of 
energy for that derived from coal. The sinking 
of a shaft from 10,000 to 12,000 feet deep is not 
beyond the power of modern. and especially of 
future engineering. At such a depth water 
would be found with a temperature of 176 to 212 
degrees, which would develop enough power for 
any number of machines. This power would be 
available in any part of the globe, and many 
thousands of years would pass away before this 
store of energy would suffer an appreciable 
diminution. 

A correspondent of the Pittsburg Dispatch 
supplies the following information in regard to 
the telegraph facilities enjoyed by Japan, which 
give that nation an important advantage over 
China in the Corean imbroglio. “It is inter- 
esting to note,” he says, “the important part 
played by electrica! applications in the war now 
being waged between China and Japan. The 
Japanese especially are quick to turn to account 
any advantage offered by scientific appliances, 
and in Corea they have materially strengthened 
their hands by taking possession of tbe lines and 
stations of the telegraph service. Their men 
are trained in construction as well asin actual 


manipulation, and can be trusted to keep the 
lines in working order as long as they retain 
control. The Mikado’s people have taken very 
kindly to the telegraph since its introduction in 
1870. Their first installation of a couple of short 
lines, about 49 miles long altogether, speedily 
grew into 4.000 miles, and now the wires devoted 
to the service measure close on 26,000 miles, in- 
cluding several submarine cables of various 
lengths, one of the longest being that connect- 
ing Nipon (the main island) with Tsu-shima, 
the large island midway between Japan and 
Corea, a position which, as may be readily im- 
agined, is just now of the utmost strategical im- 
portance. So well, indeed, have these clever 
copyists appropriated and utilized the telegraphic 
developments of Western civilization, that there 
is now hardly a point on the coast more than a 
few hours’ distant from a telegraph office. In 
the matter of field telegraphy, too, the Japanese 
are adepts, their portable instrumeats, ete., be- 
ing modeled upon apparatus which they have 
imported from Europe. The posts are made in 
sections, with spiked bases to stick in the soil, 
and the wire runs out from reels on light hand- 
barrows.” 


La Lumiere Electrique. 


One of our most valuable French contemporar- 
ies, La Lumière Electrique, has been forced 
through financial difficulties to suspend publica- 
tion pending its reorganization. The followmg 
notice has been sent out by the publisher : 

‘¢Founded on April 15, 1879, La Lumière 
Electrique, a universal journal of electricity, has 
been for fifteen years the most complete and au- 
thentic organ of the science to which it was de- 
voted. It has not hesitated to make any sacri- 
fices to insure its utility, and each year it has 
resulted in an average loss to its proprietor of 
more than 70,000 francs, and at the present mo- 
ment the journal is in difficulties. Two solutions 
have been considered by the managers: (1) To 
increase the rate of subscription, and to open the 
columns of the paper to commercial advertise- 
ments ; (2) to suspend the publication for a suffi- 
cient period to permit of financial reconstruc- 
tion. The first solution was immediately dis- 
carded. La Lumière Electrique bas never 
sought pecuniary gain, and it will remain a jour- 
nal of pure science, and a stranger to all commer- 
cial promiscnity. The second solution has there- 
fore been adopted, and it is hoped that sub- 
scribers, remembering the past, will be faithful 
to it in the future and that they will accept 
patiently this momentary stoppage. Those sub- 
scribers who do not adhere to this proposal will 
be good enough to communicate with counsel, 
M. Francis I. Delasalle, Advocate in the Civil 
Tribunal of the Seine, 19 Rue d’Alger, Paris.” 


ANODE. 


I am dirty and dull, 
I am frequently full, 
(Yet others are Fuller,) I'm blue and I’m gloomy ; 
In circuit I'm wired, 
In candor, I’m tired, 
Though oft the inspector returns to renew me. 


When the button Is pressed 
I accomplish the rest ; 
(I'm sure you admire that original pun,) 
Through copper and zinc, 
Quite as quick as a wink, 
The lightning shoots forth and the business is done. 


I never may shirk 
My arduous work, 
Though shelved for my life in full many a town ; 
From friends insulated, 
I am, as I’ve stated, 
Though often set up, nearly always cast down. 


To unburden my mind 
I will send this when signed, 
(At nitrates, of course,) to the editor wise ; 
Wiser still he'll appear, 
And will plant me, I fear, 
Among ‘‘ Current Topics "—(That phrase I despise). 


They say—(Is it s0 ?)— 
That the big dynamo 
is daily supplanting the small batteree ; 
That the day will be cold— 
(That is slang, I am told,)— 
For Fuller, Grove, Bunsen, Leclanche and Smee. 


Let it come when it may, 
I will welcome the day, 
For I’m tired of it all, as I said when I led off: 
No phate can be worse 
Than the sulphate I curse, 
And my name shall be written as Dennis, instead of 
his 


DANIELL + BATTERY. 
mark. 


Legal Notes. 


Mr. Grambs, local manager of the Northwest 
General Electric Company, has been appointed 
receiver of the Grant Street Electric Railway of 
Seattle, Wash. Fred E. Sander, who is owner 
of the road, is reported by a Seattle paper to 
have said that the line had been making a net 
profit of $1,000 a month, allof which was being 
handled by one of Mr. Grambs’s agents in the 
company’s office. He was under the impression 
that the electric company had brought the suit, 
but said that he was confident that he would be 
able toshow good cause soon for having the ap- 
pointment of a receiver vacated. 

During the last session of the Connecticut 
Legislature charters were granted to several 
companies for electric railways whose routes 
would run parallel to those of established steam 
roads. The New York and New England Rail- 
road Company recently appealed to the Superior 
Court asking its disapproval of one of these par- 


alleling lines. and Judge Fenn, of that court, has 
refused the appeal, and finds that the construc- 


tion of the projected line is required in the in- - 


terests of public convenience and necessity. As 
there is no provision for an appeal from the de- 
cision of the court, this seems to settle the ques- 
tion of electric roads paralleling steam roads in 
Connecticut. 

J. D. Davis, of Altoona, has been appointed 
receiver of the Robinson Machine Company, man- 
ufacturers of trolley cars and electrical goods at 
Bellwood, Pa., by Judge Bell, of the Blair 
County Court. Harry A. Gardner, the defaulting 
cashier of the closed Second National Bank of 
Altoona, was the controlling power in this com- 
pany, and the funds of the bank were appropri- 
ated to float the concern. 

James F. McLaughlin has filed a bill in equity 
in Court No. 1, Philadelphia, asking for the ap- 
pointment of a receiver for the Standard Elec- 


tric Company of that city. McLaughlin, who is 
an inventor, was one of the partners of the con- 
cern and alleges that the accounts have not been 
properly kept. 


R. W. Hill, of Manchester, England. has devised 
an appliance for backyard fences, etc., which he 


describes as “an electrical automatic annihilator, 
reckoner, and alarm for cats, rats, and mice.” 
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WHAT GOES ON IN CHICAGO. 


Mr. P. S. Bemis, who for some time misrepre- 
sented the interests of the Peckham Truck Com- 
pany in this and other cities, is at present con- 
fined in the county jail on charges of forgery and 
swindling. 

Mr. W. J. Clarke, general manager of the 
General Electric railway department, has been 
on duty at the Chicago office for about a week in 
the absence of Mr. Bailey. 

Lieut. F. B. Badt, of the Siemens & Halske 
Company, has just returned from an Eastern 
trip. The Siemens & Halske Company are now 
booking orders for apparatus for delivery in sixty 
days, their new works being in full blast. They 
are better equipped than before the fire for 
turning out even the largest apparatus at short 
notice. The probabilities are that this company 
will soon be in the field as builders of complete 
equipments for electric roads—including cars, 
trucks, motors, generators, etc. 

Mr. J. Holt Gates has averaged for some time 
past the saleof one machine a day of the Mather 
Electric Company’s apparatus. 

The Metropolitan Electric Company report 
their business for the month of August as the 
largest for any month in the company’s history. 

The failure of Mr. Myron A. Knapp is uni- 
versally regretted in Chicago, where Mr. Knapp 
had made friends of everybody in the business. 
He was recognized as a fair competitor, and the 
failure is looked upon as a misfortune to the 
local trade. 

The Sunbeam [ncandescent Lamp Company 
are preparing to enter the field, better equipped 
than ever, before the close of the year. 

Mr. Fred Degenhart, in charge of the Western 
office of the Standard Underground Oable Com- 
pany, reports the closing of several large con- 
tracts for his company within the past few weeks. 

The largest contract for railway apparatus 
which has been closed in the West for some time 
was secured last week by the Westinghouse 
Co. from the Chicago City Railway Co. The 
initial order was for eight 700 m. P. generators 
and seventy car equipments. The next large 
job on foot is for the Lake Street line of the 

erkes system, and it is believed the Westing- 
house Company will also secure the motor con- 
tract; the generators are already being built 
by Siemens & Halske. 

Mr. Joseph M. Hill, of the Columbia Lamp 
Company, is doing a good business for his com- 
pany, with prospects of a large increase this 

all, 


Mr. George K. Hooper, who looks after the in- 
terests of the Abendroth & Root Company in the 
West, reports that he has fonnd in his own busi- 
ness little evidence of hard times. 

Mr. Babcock, of the Falls Rivet and Machine 
Company, of Cuyahoga, O., has been in Chicago 
for a few days. 

Mr. F. C. Randall, who took charge of the 
Western business of the Brill Company some 
months ago, has repeated his Eastern successes in 
this district. The last contract closed was at 
Akron, Ohio. 

Mr. Francis E. Donohoe, representing the 
American Electrical Works, who sprained his 


leg at the recent clambake during a flight of 
oratory, has recovered, and is again hustling for 
business, 


Mr. D. P. Perry, of the Standard Electric 
Company, has been confined to his house for 
some weeks by a severe throat trouble. The 


Standard factory is working full time, the com- 
pany having secured this season, among other 
nice business, coutracts for municipal plants at 
Logansport, Ind., Kalamazoo, Mich., and New- 


ton, Ill. 
Mr. J. H. Cooke, of the Buckeye Electric 
Company’s,Western office, is taking advantage 


of the favorable position occupied by Buckeye 
lamps, and is doing a good business, 


ELECTRICITY. 


The Wallace Electric Company, whose line of 
specialties includes Habirshaw wire and Electric 
Construction and Supply Company's lamps, re- 
port pleasing activity in their various depart- 
ments. 

There will be a goodly delegation from Chi- 
cago at the Atlanta Convention in October. 


Mr. John L. Martin has retired from the firm 
of Horne & Martin. It is probable that Mr. 
Horne will associate himself with Mr. Ide in the 
management of the National Electric Company 
of Eau Claire. 

Mr. John Shea, of the Munson Belting Ccm- 
pany, is spending a few days in Chicago. 

The Central Electric Company, recognized as 
the largest supply house in the country, report & 


splendid business for the season just closed in 
Lundell fan motor outfits. They are preparing 
for alively campaign this fall. 


New England Notes. 


The Charlestown Navy Yard, Boston, where 
considerable Government work is now being 
done, is to be equipped with an extensive light- 
ing plant. The Federal authorities have made 
an appropriation of nearly $16,000 for that pur- 
pose and work on the new plant will commence 
ina few days. The generating plant will be 
erected in the great machine shop and lamp cir- 
cuits run to any building, including workshops, 
offices, officers’ quarters, the marine barracks and 
the yards. Feed wires will also be run to the 
training ship Wabash, which lies at anchor in 
the barbor near by, and she will be thoroughly 
lighted by means of the electric current. 

In the financial column of a Boston daily there 
appeared a few days ago the statement that the 
General Electric Company has unfulfilled orders 
on its books of the gross value of $2,500,000. No 
statementis made as to how this amount of busi- 
ness compares with the average state of the com- 
papy’s order book, and since the public have 
come to know and understand the motive which 
prompts tothe publication of such statements 
very little reliance is placed upou them. It is 
just in line with the old time policy which has 
brought rain and disaster on the Trust, yet the 
misguided managers seem incapable of realizing 
the mischief such policy is doing them. 

All the employees of the Marblehead Division 
of the Lynn and Boston Railroad Company had a 
big picnic, lasting all day, at Nangus Head, last 
Wednesday. As their distinguished guests they 
entertained several superintendents of neighbor- 
ing roads, and presented the foreman of their 
own car house with a gold ring and watch chain. 

Mr. R. T. McDonald, the well-known head of 
the Fort Wayne Electric Corporation of Fort 
Wayne, Ind., was in Boston a few days ago con- 
ferring with Mr. E. I. Garfield, who now has 
charge of the New England business with a 
splendid office in Federal street, Boston. As is 
well known, the Fort Wayne people have now 
the sole and exclusive ownership of some most 
valuable electric railway patents, and with the 
popular and successful men representing their in- 
terests there is no reason why the company should 
not, ere long, be doing a large and profitable 
business in this district. Inquiries are being re- 
ceived daily, and the outlook is more than prom- 
ising. 

It is within the range of possibility that by 
next summer the whole of the North Shore ma- 
rine resorts, beginning at Winthrop and extend- 
ing to Gloucester and beyond, will be connected 
by electric railways The system will be practi- 
cally a continuation of the West End Railroad in 
Boston, though owned bya different and rich 
corporation, and everybody is sanguine that the 
charming shore resorts through which it will 
pass will enjoy snch a boom and growth as they 
have never had before. 

An accident occurred in Providence, R. I., on 
Labor Day—an electric car colliding with a 
buggy in which were two gentlemen. The two 
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were hurt somewhat by the mishap and at once 


proceeded to enter suit against the Union Trac- 
tion Company for $20,000 and $1,000 respect- 
ively. Writs were served on the company the 
next day. 


It ie reported on good authority that in view 
of the fact that the proposed elevated railway for 
Boston will be built between Tremontand Wash- 
ington streets, snd parallel with those busy 
thoroughfares, it will be necessary for the Edison 
Electric Illuminating Company to vacate its 


Head Place central station and remove to its 
large and handsome station recently built on Liv- 
erpool Wharf, Atlantic avenne. The latter is al- 
ready regarded as one of the finest equipped 
statious in the world, and should it be enlarged 
by reason of these prospective changes, it will 
then rank as one of the foremost, if not the fore- 
most, central stationsin existence. 


Canadian Notes. 


Our Toronto correspondent sends us the fol- 
lowing items : 

Amherstburg is getting an incandescent system 
of electric lighting. 


Messrs. Douglass, of Philadelphia, and 
Clerque, of Bangor, Maine, visited the Kaka- 
beka Falls, near Port Arthur, last week, and ex- 
pressed themselves as much impressed with the 
water power there undeveloped. Messrs. John 
Bogart, chief engineer of the Niagara Power Com- 
pany of New York, andA.P. Bolter, also a distin- 
guished New York engineer, have likewiso re- 
cently made an inspection of the Falls. It is 
understood there is a scheme on foot to erect 
one of the largest pulp and paper mills in Amer- 
ica there if the conditions are found suitable. 

The Kingston Street Railway Company are 
agitating for double tracks on Princess street. 
but property-owners are objecting. Various belt 
lines and extensions are on the tapis. 

The London Street Railway Company has car- 
ried the judgment of the Court of Appeals in 
favor of the city of London, and preventing 


the company from putting double tracks on 


Dundas street, to the Supreme Court. 

The electric railway between Galt and Preston 
las so far proved a great success. The expenses 
of running the line are about $25 per day, 
and the gross receipts now average something 
over $75 per day. 

The council of Perth have granted a bonus of 


$5,000 for an electric railway between Perth and 
Lanark. 


General News. 
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What is Going on in the Electrical World. 


Opelika, Ala.—The dummy line now being 
built between Auburn and Opelika will, it is 
said, as soon asthe whole line is completed be 
changed into an electric line. 


Syracuse, N. Y.—The People’s Railway line 
will be equipped with electricity at once. The 
idea of operating the line by the storage battery 
has been abandoned for the present. 


St. Charles, Mo.--The franchise for an in- 
vandescent electric light plant to be operated 
iu this place by Williams & McGee of Montgom- 
ery City has been ratified by the citizens at a 
special election. 


Albany, N. Y.—The State Board of Railroad 
Commissioners has granted the application of 
the Cortland and Homer Street Surface Railroad 
Company for permission to use electric power 1D 
operating its road. 


Doylestown, Pa.—The engineers who have 
been surveying the route of the Bristol and 
Newtown trolley road through Langhorne have 
finished their work, and it is stated that the road 
is to be built at once. 


Chillicothe, O.—The Chillicothe Electric 
Railway and Light Company’s plant has been 
sold at sheriff's sale to the General Electric Com- 
pany for $20,000. The railway will now be 1m- 
proved and extended. 

St. Louis.—The Citizens’ Railway Company 18 
changing its Franklin avenue cable line into a0 
electric system. With a proposed extension of the 
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line to De Hodiamont avenue, there will be thir- 
teen miles of tracks, including the return. 


Mcdia, Pa.—The route for the Media, Middle- 
town, Aston and Chester trolley rosd is being 
surveyed and the company is making prepara- 
tions to construct the line. The new road will 
open up 8 valuable part of Delaware County. 


Pelhamville. N. ¥.—The people of Pelham- 
ville are circulating a petition to be sent to the 
Union Railroad Company of Mount Vernon, re- 
questing that a line be constructed through the 
village which will connect Pelhamville with 
Mount Vernon and New Rochelle. 


Niagara Falls, N. Y¥.—The Buffalo and 
Niagara Falls Electric Light and Power Com- 
pany will have a formal dedication of the new 
power station in a few days. the programme in- 
cluding a banquet and speech-making. The sta- 
tion is on the lands of the Cataract Construction 
Company. 

New Albany, Ind.—Judge George B. Card- 
well, of this place. has heen asked to correspond 
with Eastern capitalists regarding a proposed 
electric railway between New Albany and Wyan- 
dotte Cave. It is thought the traffic would be 
very large if the facilities for reaching the cave 
were better. 


Benton Harbor, Mich.— W. W. Bean, presi- 
dent of the St. Joseph and Benton Harbor Elec- 
tric Street Railway, has been brought before the 
court for shooting atan alderman. The alder- 
man was not killed. Why Mr. Bean did not 
shoot at a board instead of a lone alderman isa 
query current among the wags. 


Fostoria, Ohio.—The Harrison Telephone 
Company are organizing a telephone company in 
this city to be known as the Citizens’ Telephone 
Company. It is to be incorporated with a capi- 
tal stock of $25,000, $10,000 of which will be 
taken by local subscribers. It is expected to be- 
gin the erection of the plant in a few weeks. 


New Orleans.—A few days ago a clutch in the 
Louisiana Electric Light Company’s plant, while 


-spinning around at a dizzy speed flew into pieces 


doing serioue damage to the building and ma- 
chinery. There was a defect in the iron of the 
clutch. Owing to the mishap the cars on the 
Canal street and Judah Hart lines were deprived 
of motive power for several hours. 


Brooklyn, N. Y.—At a meeting of the Brook- 
lyn Electrical Society, held on Tharsday night 
last at the home of the secretary, Arthur A. 
Fisk, a paper entitled ‘‘ The Evolution of Electric 
Traction” was read. The paper was submitted 
by W. C. Burling, and read by William C. Otten. 
Previous to the reading of the paper twenty-eight 
propositions for membership were received, 


Scranton, Pa.—The Scranton Electric Con- 
struction Company. recently organized here for 
manufacturing, furnishing, erecting und instal- 
lng electric or steam plants for various pur- 
poses and for furnishing al] kinds of electrical 
machinery and appliances, is composed of Ed- 
ward B. Sturges, Frederick J. Platt, Orlando 8S. 
Johnson, William T. Smith, Frank E. Platt, and 
Joseph C. Platt. 

Detroit, Mich.—Owing to the consummation 
of the street-car deal, most of the old stock- 
holders in the Detroit Citizens’ Street Railway 
Company have sold out, and a new board of 
directors is in charge. Thomas Nevins, of 
Orange, N. J., who managed the deal, has 
turned over hisinterest tu R. I. Wilson & Co., 
bankers, of New York. Nevins issaid to have 
made $200,000 by the transaction. 


West Chester, Pa.—-S. M. Patterson, of the 
Pennsylvania Traction Campany, has been con- 
sulting with a party of New York capitalists in 
regard to the building of an electric railway 
from thiscity to Oxford by way of Unionville, 
Kennett Square and other points. The route is 
believed tu insure a profitable investment, and 
the road will be built, says Mr. Patterson, if the 
Proberty-owners will assist in securing the right 
of way, 


Montreal, Can.—The Canadian Electrical 
Association opens its three-day conyention in 
the Mechanics’ Institute Building on the 19th 
inst. Several papers on interesting clectrical 
subjects will be read. On the 2ist, after the 
election of officers has taken place, by courtesy 
of the Eugene F. Phillips Electrical Works, the 
Visitors will drive to Mount Royal park, including 
fee to the Montreal Street Railway power 

Be, 


Poughkeepsie, N. Y.—The Poughkeepsie 
lectric Light and Power Company, under con- 


ELECTRICITY. 


sent of holders representing a majority of the 
capital stock, has made a mortgage of $75,000, 
covering the property and franchises of the 
company and to secure a bond issue to that 
amount. The object is to extend the operations 
and facilities of the company by adding to its 
plant: the most modern and efficient electrical 
machinery and appliances, The company’s capital 
stock of $110,000 is all paid in. 


Pittsburg, Pa.—The electric fountain in 
Schenley Park is nearly completed. A practical 
test made a few days ago indicated that the elec- 
trical effects would prove to be all that were ex- 
pected.—The contract for the building of the 
Pittsburg, Crafton and Mansfield electric railway 
has been let. The road is to be in operation by 
J aay 1, and will be double tracked clear 
throngh. It will bea strong competitor of the 
Panhandle road for the passenger traffic of the 
entire Chartiers Valley. 


Philadelphia.—The trolley excursion parties 
that became such a *' craze” in this city are no 
longer in vogue. The Traction Company has 
ceased to charter its cars for that purpose, and 
the police are relieved of the task of arresting 
the disorderly ‘‘ parties ” who made night hid- 
eous by their shouting, horn-blowing and other 
peace-disturbing demonstrations.—The use of 

-electric power for moving turrets on tarreted 
war-ships has been decided on by the Chief of 
Ordnance after a test of the electrical system on 
board the old Montank. 


Pottstown, Pa.—The town council of Royers- 
ford has granted street franchises to the Potts- 
town and Norristown Passenger’ Railroad 
Companies. The trolley tracks of the former 
company which now run to Sanatoga Park 
will be extended to Royersford, where they 
will connect with those of the Norristown 
Company, which will extend its line by 
the route to Collegeville and Trappe. With these 
roads completed there will be a continuous line 
of trolley from Pottstown to Philadelphia, via 
Conshohocken, Spring Mill, Barren Hill and 
Roxborough. 

Lynn, Mass.— The General Electric Company 
has within afew days shipped from its works 
here several car loads of electrical apparatus, 
consigned to the Portland (Ore. ) General Elec- 
tric Company, which is to be set up at Willam- 
ette Falls for power transmission. The com- 
pany has utilized the cars conveying the ma- 
chinery for advertising purposes, labelling them 
with its rame and that of the Portland company 
in large letters; this, with the space allotted to 
an account of the transaction in Lynn and other 
papers, indicates a design to give this shipment a 
kind of bippodrome publicity. 


Harrisburg, Pa.—A director of the Pennsyl- 
vania Traction Company states that a written 
proposition bas been received froma syndicate 
of Boston bankers, agreeing to build the proposed 
electric railway line between this city and Phila- 
delphia, a distance of 103 miles, the cars to run 
at the rate uf ninety miles an hour. The syndi- 
cate provides that the traction company shall 
give bonds to secure tbe cost of the work, which 


shall not be accepted until it gives entire satis- | 


fac.ion. The proposition includes the construc- 
tion of the line, power honses and entire equip- 
ment. The estimate of the cost is $8,000,000. 


Wilmington, Del.—The Chicago Electric 
Wire Company, of Wilmington. has about com- 
pleted a sub-marine cable for the United States 
Government. About $50,000 worth of the cable 
will be shipped at once to Willett’s Point, N. Y. 
The cable, cver 700 miles of which has been 
made, is to be used by the Government in the 
torpedo service. The cable is made in seven 
strends, the core first being covered with jute, 
then run through a compound of tar and pitch 
and then has seven strands of metallic wire, 
covered with tape, twisted around it. It then 
passes through another tar bath and is then 
covered with closely twisted Russian hemp. 


New York..--The steamer Mackay-Bennett 
finished the laying of the Atlantic cable in the 
harbor on Sunday of last week. The shore end 
of the cable to reach the New York office was 
herotofore brought from a point near the Orien- 
tal Hotel on Coney Island through a conduit 
overland to Brooklyn and thence across the 
bridge to the main station in this city, but it was 
found—at least that was given as the reason— 
that escaping currents from the trolley lines in 
Brooklyn interfered with the working of the 
cable, and so it was determined to bring it direct 
to the city from the ocean by laying it under 
water all the way up the harbor after making & 
splice off Coney Island. The shore line was 
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landed at Pier A, and there connected with 8 
line laid in a subway from the traffic office in 


Wall Street. 


What Will the New York Central Do Next P 


After having his thirst whetted, like a tiger 
by the taste of blood, by the wonderful per- 
formances of Engine No. 999 the genie who pre- 
sides over the transportation department of the 
New York Central Railroad is rampant again, 
and laboring persistently to find means of at- 
taining the speed of lightning. He is at work in 
his cell, by stealth and at midnight, and before 
many moons have passed we expect to see s ter- 
rible apparition coming up the Hudson River like 
the war chariot of Jove. : , 

We may expect a monster engine, with double 
boilers of enormous power and wheels as tall as 
a shot tower—which will trot up to Albany in 
an hour, skip over to Utica or Syracuse at half 
hour schedules and cover the distance from New 
York to Buffalo in three hours. Then we shall 
need some means of artificial respiration. 


The Frink Searchlight Reflectors. 

As the subject of electric illumination for night race- 
tracks is at present being discussed by electricians, we 
are glad to present to our readers an illustration of the 
Frink Corrugated Glass Searchlight Reflector, made by I. 
P. Frink, 551 Pearl street, New York. 

These reflecting searchlights are used in successfully 


lighting the grounds atthe Wild West Encampment, Ame 
brose Park, Brooklyn, N. Y. They were furnished under 
the direction of Mr. M. B. Bailey, chief electrician on the 
grounds, and were installed by the Edison Illuminating 
Company of Brooklyn. 


Badt’s Electric Railway System. 


A patent has just Deen issued to Mr. Francis B. Badt, o f 
Chicago, foran Electric Railway system that embodies 
some features which merit the attention of street railwa y 
managers and others interested in improved methods 0 1 
}ropelling cars. The Oftcial Gazctte of the Patent Office 
furnishes the following details, accompanied by an illus- 
tration, reproduced herewith, which gives some idea o 1 
the m dus operandi of the device: 

The combination of a movable vehicle with a motor 
transformer thereon adapted to be operated by an exter - 


nal multiphase supply circuit, conductors leading from 
this supply circuitto such movable vehicle, one or more 
direct current motors on such vehicle attached or geared 
to the vehicle axle or axles, and connections from the mo- 
tor transforiner to such direct Current motor or motors, 
and devices to make or break the circuit to the direct 
current motor and to regulate the speed of such motor, 
said devices located in the circuit connecting the trans- 
former to the direct currert motor or motors. 


The Harrisburg Engines. 


The Harrisburg Foundry and Machine Works have re- 
cently issued a new catalogue describing & number of pat- 
terns of the Harrisburg double engine road roller. This 
company being the pioneer marufacturers of road rollers 
in this country have brought to bear on their present ma- 
chines the results of fourteen years of practica! experi- 
ence In their manufacture. 

They also manufacture boilers and engines, inciuding 
the well-known Ide and Ideal automatic cut-off engines, of 
which we have received a portfolio of handsome illustra- 
tions. 
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Improved Mather Multipolar Dynamos. 


We give below a photo-engraving of the Improved Ma- 
ther Multipolar 100 k. w. Direct-Connected Dynamo and 
1560 H. P. Ideal Engine. The productions of the Mather 
Works are so well and favorably known that it is only 
necessary to call attention to some of the latest forms of 
machinery which this enterprising company are turning 
out at their Manchester, Conn., manufactory to satisfy 
the reader that another step has been taken toward the 
perfection in construction and utility which this eompany 
i8 evidently ambitious to attain. The advantages of the 
direct-connected apparatus are: First, economy in floor 
space, this advantage being especially appreciated where 
the Generator 1s in crowded or limited quarters ; second, 
the annihilation of all noise in the operation of the plant, 
which is accomplished by the absence of all belting, etc. ; 
third, economy in operation over a belted plant, which 1s 
very great at all times, but especially so where the load is 
of an intermittent nature, or where the plant is not oper- 
ating at its full capacity at all times; fourth, extreme 
simplicity and minimum requirement of attention, and 
long life of apparatus on account of slow speed in opera- 
tion. 

The Direct-Connected Generators manufactured by the 
Mather Company are the result of years of experience, 
both in this country and abroad, and embody the most ad- 
vanced ideas in design and construction in this class of 
, apparatus. 

One great advantage of their Direct-Connected Generator 
is that on account of the field and armature being practi- 
cally identical with those of their standard Multipolar 
Generators they have been able todesign testing frames 
upon which before shipping every Generator can be set 
up and run under conditions similar to those it is intended 
to meet in actual practice, and no machine 18 allowed to 
eave the factory unless meeting all requirements as to its 
mechanical and electrical perfection. 

Four or more sets of brushes, as may be required, ac- 

ording to the conditions, are used on these Generators. 
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sisting mainly of two steel bars, upon which are mounted 
at the rear ends one electric motor, from which power 1s 
transmitted through straight gear and worm wheel to the 
rack, by means of which the sliding frame is fed forward. 
Upon the front end of this sliding frame is mounted the 
cutter-bar, held fir nly by two solid steel shoes, with suit- 
able brass boxes. The cutter-bar contains bits, made of 
tool steel, held in place by set screws. When the cutter- 
bar revolves these cutters or bits cover its entire face. 
The cutter-bar is revolved by an endless curved link steel 
chain fromthe driving shaft, and is advanced by the 
mechanism into the coal or other material to be under- 
cut, to the desired depth. 


The electric motor occupies a space about 20 inches 
square. The current required is from 30 to 50 amperes at 
a pressure of 220 volts; each motor is wound to develop 15 
H. P. actual, though frequently only 7% m. P. is used in 
making cuts in coal. The machine is started by means of 
a switch located on the resistance box on rear end of mo- 
tor, the same being arranged with buttons, and the 
current 1s gradually turned on by passing the lever over 
them. The momentum of the armature is such that or- 
dinary obstructions met by the cutter-bar in the coal are 
imperceptible, causing the machine to run steadily and 
with comparative quietude. The machines are operated 
by two men, one in charge, the other as helper. Trucks 
are furnished with the machines, so that they can be 
handled with ease. The machine is taken into the mine 
upon the truck and run into the room to be under-cut ; it 
is then placed on two boards in front of the coal at one 
side of the room and fastened firmly by means cf the front 
and rear jacks, which are braced against the face and 
roof of the coal; this prevents the machine from moving 
while in operation; the power is then tu nedon by the 
machine runner and the machine proceeds to Its work. In 
some coal veins the machines are stated to have cut at 
the rate of 180 and 150 lineal feet face in ten hours to a 


» depth of six feet. 


IMPROVED MATHER MULTIPOLAR 100 K. W. Direct Connecten Dynamo. 


COMMERCIAL PARAGRAPHS. 


Each brush is held in an independent holder; hence any 
single brush can be raised from the commutator without 
disturbing the others, and each, having its own spring, 
may be perfectly adjusted. The diametrically opposite 
brushes are of the same polarity and are connected. The 
rocker arm of the brush holder is of rigid construction, 
and the different parts are perfectly insulated; it is de- 
signed so that it will adjust all the brushes simulta- 
neously. 

The Mather Direct-Connected Generators are all stand- 
ard machines aud any part can be duplicated at once, 
with the least expenditure of time and money. 


An Electric Coal-Mining Machine. 


The use of electricity in mine-working is rapidly bring- 
ing about great changes in that industry, leading to the 
introduction of labor-saving machinery and more eco- 
nomical methods in detaching and bringing to the surface 
the mineral deposits so snugly stored inthe earth. For 
this purpose ove of the best devices for its worx that have 
come to our notice lately 18 the ‘Jeffrey Electric Coal- 
Mining Machine Junior,” manufactured by the Jeffrey 
Manufacturing Company, Columbus, Ohio. This machine 
consists of a bed frame occupying a space 2 feet wide by 
8 feet 6 inches long, composed of two steel channel bars 
firmly braced, the top plates on each forming racks with 
their teeth downward, in which the feed wheels of the 
sliding frame engage. Mounted upon and engaging with 
this bed frame is asliding frame, similarly braced, con- 


The Colburn Electric Mfg. Co., of Fitchburg, Mass., have 
issued a new catalogue describing their electric generators 
and motors. These machines have been on the market since 
1881, and their type is too well known to need description. 
In addition to their lighting dynamos they manufacture 
also machines for electroplating, the smallest size of 
which is designed to be run by foot power. 


The Mather Electric Company of Manchester, Conn., re- 
port the shipment last week of two of their 1,000-ligh: ring 
type Dynamos, with complete switchboard, for the new 
Davidson Theater at Milwaukee, Wis. This order was se- 
cured through Mr. J. Holt Gates, of Chicago, the well- 
known Western contractor of the Mather Company. 


INCORPORATIONS. 

The Tampa and Palmetto Beach Railway Company, 
Tampa, Fla.—to build, equip and operate a street railway 
in Tampa, and from Tampa to Palmetto Beach; to own 
and operate electric plants. Capital stock, $80,000. Pro- 
moters: R. W. Easley, W.H. Kendrick, Louis T. Kendrick, 
Tampa. 


The Oroville Gas, Electric Light and Power Company, 
Oroville, Cal.—to deal in and operate electrical and gas 
works machinery, appliances and franchises, and sell light 
and power. Capital stock, $82,000. Promoters : Max Marks, 
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Fred H. Gray, C. H. Shiveley, J. C. Osgood, C. W. Putnam, 
W. J. Schneider, W. E. Duncan, Jr., Oroville. 


The Riverside Electric Railway ( ompany, Harrisburg, 
Pa. —to build and operate a street railway line in Harris. 
burg. Capital stock, $50,000. President, Wm. K. Alricks. 
directors: John Q. Denny, H. B. McCormick, Joshua Gross, 
W. 5. Boas, Wm. B. Hammond, all of Harrisburg; E ¢. 
Felton, Steelton ; Philip Felty, Fort Hunter; J. Lewis 
Heck, Hecktown. 


The Chateaugay Electric Light and Power Company of 
Chateaugay, N. Y. Capital stock, 86,000. Directors. 
Ernest A. Douglass, Herbert G. Douglass, Martha A. F. 
Douglass, Hattie E. Douglass and Albert 5. Douglass, of 
Chateaugay. 


The American Electric Exercising Machine Company, 
Chicago. Capital stock, $50,000. Incorporators: James 
W. Wiliams, H. J. Weld and W. R. Bulion. 


.The Sanatoga, Royersford and Collegeville Electric Rali- 
way Company, Philadelphia, Pa.—to construct, maintain 
and operate au electric street railway. Capital stock, 
$150,000. Promoters: Paul W. Smith, Clark Dillenbeck, 
Philadelphia ; Jno. C. Lynch, Royersford, Pa. 


The Acme Electric Light and Power Company, North 
East, Pa.—to manufacture and supply light, heat and 
power, or any or all of them, by means of electricity. Cap- 
ital stock, $15,000. Promoters: B. E Hillman, J. A. Stet- 
son, W. D. Wells, North East. 


The Norwood Electric Light and Power Company—to 
furnish electricity in Norwood and Potsdam, 8t. Law- 
rence County, N. Y. Capital stock, $5,000. Directors: 
George W. Richards, William D. Fuller, Frank L. Smith, 
and others, of Norwood. 


The American Electric News and Money Transfer Com- 
pany, Bridgeport, Conn.—to transact a general telegraphic 
business with wires running to any part of the country. 
Capital stock, 85,000. Incorporators: Thomas J. Brady, 
Bridgeport; Albert Bangs and Philip Brady, New York. 


ELECTRICAL PATENT RECORD. 


LETTERS PATBNT 188UED SEPTEMBER 4, 1804. 


BLECTRIC RAILROADS AND APPLIANCES. 


525,886. Coutrolling Device for Electric-Railway Cars. 
illiam H. Conrad. Lebanon, Pa., assignor of two- 
thirds to Jacob M. Shenk and William P. Coldren, same 


lace. Filed Jan. 8, 1894. 
ElecuiceRailway System. Francis B. Badt, Chi- 
Charles M. 


525, 
cago, lil, Ktled Oct. 22, 1892. 
625.623. Electro magretic Tractile Device. 
Allen, san Francisco, Cal, assiguor of one haf to 
k: bert i. Murray, same place. led Aug. 22, 1893. 
523,539. Conduit Electric-Rallway System. Oscar A. En- 
holm, New York, N. Y. TA to W. Dean Smith, 
Same place. Filed April 17, 1804. avn 
ug é 


525.598. Overhead Switch for Trolley-Wires. 
G:eenwood, Brooklyn, N. Y. Filed Dec. 1, 1893. 


ELECTRIC LIGHTS AND APPLIANCES. 


525,869. Electric-Lighting System and Apparatus. Elihu 
‘)/homson, Lyn, Mass., assignor to the Thomson- 
a oe Electric Company of Connecticut. Filed Feb. 

, 1887. 

525,564. Handpiece fur Portable Electric Lamps, August 
Rockoff. New York, N. Y. Filed May 10, 189i. 

525,571. Headlight Reflector. Mark O. Ainslie, Cincin- 
nati, Ohio. fled Dec. 18, 1891. 

525,658. Rosette for Electric-Light Wires. Charles N. 
Hammond, Boston, Mass. Filed Jan. 15, 1894. 


MOTOKB, DYNAMOSB, ETC. 


525,853. Dynamo-Electric Machine. James F. McElroy, 
Albany, N. Y., assignor to the Consolidated Car Heat- 
1 g Company, Wheeling, W. Va. Filed Jan. 10, 1891. 

525,894. Controller for Electric or Other Motors. Elmer 
A. Sperry, Cleveland, Ohio, assignor to the Sperry 
Recut Railway Company of Ohio. Filed July 21, 

525,445. System of Electrical Distribution. Thomas C. 
Coykendall, Rondout, N. Y. Filed Jan. 4, 1894. 

525.446. System of Electrical Distribution. Thomas C. 
Coykendall, Rondout, N. Y. Filed Jan. 18, 189%. 

5625.447. Alternating-Current Motor. Olof Dahl, Paterson, 
N.J. Filed Dec. 8, 1892. 


TELEPHONE AND TBLEGRAPH APPARATUS. 


525,623. automatic Toil-Box for eic paoas Pay-Stations. 
Howard C. Root, Brooklyn, N. Y. Filed March 2, 
1894. 

525,649. District-Telegraph Call. William H. Garven, 
Portland, Oreg. Filed Feb. 19, 1894. 


BATTERIES. 


625,491. Electric Battery. Luis Drescher, New York, N.Y. 
Filed March 28, 1894. 


MISCELLANEOUS. 


525,882. Electric Switch. George F. Card, Covington, pTi 
assignor to the Card Electric Company, Mansfeld, 
Ohio. Filed April 14, 1894. 

525,354. Electrical-Current Director. James F. McElroy, 
Albany, N. Y., assignor to the Consolidated Car Heat- 
ing Company, Wheeling. W. Va. Filed July 1,1891. 3 

525,400. Electric Lock. ederick Apitz, Lockport, 
Filed May 81, 1894. Si 

525,437. Electric Cigar Lighter. Albert C. Albertsen, Pi 
cago, Ill., assignor to Charles E. Patrick, same place. 
Filed Nov. 29, 1893. ra 

525,505. Electromagnetic Car-Brake. Robert T. aye id 
and Charles M. Allen, San Francisco, Cal. Filed Oct. 

525,555. Apparatus for tion. 


24, 1892. 
` Electrolytical Decom 
Alf Sinding-Larsen, Christiania, Norway. Fi ed Aug. 


81, 1898. 
rage Electrical Cut-Out. August Rockoff, New York, 
| Alexander Segade and 


; Filed May 10, 18%. 
525,670. Underground Conduit. of one- 
Dennis J. O. Regan, Detroit, Mich., assignori arch 6 
balt to Patrick McCoy, same place. Filed i 
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The ‘Feeder The decision of Judge Acheson 
and Main in the case of the infringement 
Patent. suit brought by the Edison 
Electrio Light Company against Westinghouse, 
Church, Kerr & Company practically invalidates 
the feeder and main patent and deprives the 
General Electric Company of its absurd claim to 
the absolute control of low tension distributicn 
of electricity. From the slightly condensed text 
of Judge Acheson's decision, which is printed 
elsewhere, it will be seen that the rejec- 
tion of the patent is based entirely upon the 
ground of lack of invention, which was found so 
decisive that none of the other arguments offered 
were considered. 

The comparatively slight knowledge of elec- 
tric lighting by multiple-arc distribution that 
existed at the date of this patent led to the ad- 
mission of a great many very broad and even 
vague Claims in this field, and the vast number of 
patents taken out for the most trivial devices— 
many of which are useful only as estimated assets 
in patents- -have proved great drawbacks to the 
electrical trade besides costing enormous sums 
for litigation. In the present case the taking of 
testimony and the legal proceedings have occu- 
pied about seven years, and both the Westing- 
house Company and their attorneys, Messrs. 
Kerr and Curtis, are to be congratulated upon 
their final success. 

We pointed out in ELEOTRICITY at the time the 
favorable decision of the Circuit Court of New 
Jersey wae announced, that the broad sustain- 
ment of this patent would cover practically all 
central stations and isolated plants for low tension 
currents, as well as most electric railway sys- 
tems, for the reason that it is almost impossible 
to lay out any ramified system of wiring which 
the claims of this patent will not cover. The use 
of feeders and consumption circuits was well 
known long prior to Edison’s patent, as this 
schewe is described and illustrated in Khotinsky’s 
patent of 1875, and had been in common use in 
equalizing the potential among articles in elec- 
troplating baths. As the patent reads, however, 
it was practically impossible to connect a con- 
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sumption circuit to the dynamo without infring- 
ing it, as the specification states in regard to the 
feeder loss that *‘ it may be, for example, about 15 
per cent., but circumstances might make it de- 
sirable to diminish the loss upon the feeding con- 
ductors down even as low as that upon the main 
conductors of the consumption circuit or circuits, 
or to increase the loss upon the feeders to more 
The only possible method 
not covered by this patent is, therefore, to give 
the feeder less drop than the mains, which is 


than 15 per cent.” 


obviously merely a waste of copper. 


It is to be noted that in Judge Acheson’s de- 
cision, which is brief and decisive, every point of 
the argument resolves itself against the validity 
of the patent, and his conclusions are drawn 
from facts which every electrician must admit. 
Stripping the subject of all verbiage, he states 
that the gist of the alleged invention is merely 
the combination and proportioning of the two 
parts of the circuit, and makes the significant 
remark that ‘‘the claims here, we think, were 
purposely framed broadly, so as to cover the 
simplest form of the alleged invention.” It is 
certain that an electrical engineer of ordinary in- 
telligence would, at the very outset of incandes- 
cent lighting, proportion the size of bis mains 
with reference to the resistance of the wire used, 
or as the Court puts it, ‘ he would have made the 
main conductors of the ccnsumption circuit suff- 
ciently large to be of practical utility.” 


Having thus recognized the practical impossi- 
bility of evading this invention in the course of 
practical work the following pertinent query, 
which appears to cover the whole case, is pro- 
pounded : ‘* How can it be affirmed that it would 
require invention simply to proportion Khotin- 
sky’s circuit in the manner contemplated by the 
patent in suit—-to make his transmitting wires 
and distributing conductors, respectively, of 
suitable size to perform their intended func- 
tions ?” 

After a lucid argument showing the lack of in- 
vention involved in the patent, the Court strikes 
the keynote of the present litigation: “To sustain 
these claims would be to sanction a monopoly in 
that which belongs to the public.” 

The present decision is the most decisive blow 
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that the General Electric Company has received 
as yet, and effectually denies its vaunted claim to 
monopoly of low tension current distribution. 
The feeder and main patent was undoubtedly 
the most powerful weapon in the hands of the 
Trust, both as a threat to competitors and a 
warning to customers, Without this weapon 
their monopolistic claims merit still further the 
contempt into which they have long since fallen. 

The friends of the Trust, and particularly their 
counsel, affect, according to the daily paper re- 
ports, to treat this decision as a matter of slight 
importance. Ina reported interview their at- 
torneys expressed the opinion ‘‘that the de- 
cision will not deprive General Electric of any 
business which it has heretofore enjoyed. They 
say that despite the decision of the lower court, 
rendered some time ago, competitors of General 
Electric have been using the ‘feeder and main’ 
system on their apparatus. The system’s great- 
est utility is in connection with the low tension 
circuit, which General Electric controls through 
other patents.” 

The fallacy of such statements, however, is 
apparent, as no sane business men would be 
guilty of spending years of litigation and a 
hundred thousand dollarsor more in defence of a 
patent which would be of no financial benefit to 
them. 


* x XX 
Sine The controversy which has been 
Curve in progress in regard to the rela- 


E. M. F. tive value of sinnsoidal and non- 
sinusoidal curves of £. M. F. for alternating cur- 
rent work has been vigorously prosecuted by our 
contemporary, the London £lectrician, which 
denounces the attempts to produce the sine 
curve E. M, F. iun alternators as a waste of time. 
After a somewhat lengthy argument in defence 
of its views, the Electrician concludes: ‘‘ Con- 
fidently as we maintain that a sine curve is not 
the best, and that a flat topped curve is better, 
we must point out that the difference when re- 
duced to £ s. d. is but a trifling amount. The 
experiments to which we have alluded agree well 
with those of Mr. Steinmetz, viz., thatthe iron 
losses in generator and transformer were about 
10 per cent. greater with a sine curve than with 
a flat-topped curve.” 

As far as the generator and transformer are 
concerned, the choice between the sine curve and 
the flat topped curve is not of any great value 
where electric lighting alone is considered. Mr. 
Steinmetz has pointed out that the hysteretic 
loss is greater with thesine curve than it is when 
the third harmonic is in anti-phase with the fun- 
damental wave, but beyond the loss by hystere- 
sis he offers no proof in favor of the flat-topped 
curve. 

As far as the question of transformer efficiency 
and lighting plants are concerned no very great 
advantage bas been claimed for thesine curve by 
any of the American engineers quoted by the 
Electrician, In fact, Messrs. Houston and Ken- 
nelly state that “the extra loss of energy 
through non-sinusoidal E. M. F. waves is usually 
not of suflicient importance to render a strictly 


sinusoidal g. M. F. of great value for merely 


lighting purposes,” and Dr. Duncan supplements 
this by the statement that ‘‘it is undoubtedly a 
‘complete waste of time and energy’ to make 
elaborate attempts to produce sine curve alter- 
nators for lighting.” 

The only important contention in favor of sine 
curve has been in regard to its relation to power 
transmission with rotary field motors, and on 
this point our contemporary touches but lightly 
and apparently considers it of minor importance, 
The theory and mathematical proof of the advan- 
tages of the sine curve have been published too 
frequently to need repetition here, but our con- 
temporary questions both theory and mathe- 
matics. and calls for facts, although its own argu- 
ments are not supported by the result of even a 
single experiment in motor work. 

In reality mathematics has had but very little 
to do with the production of alternators giving a 
sine Curve of E. M. F., as no great importance 
was attached to this feature until alternate cur- 
rent motor work gave it prominence. It was 
thus practical considerations alone, and not 
mathematics, that culled for a sinusoidal E. M. F. 

A number of specitic cases of the advautages 
of the sine curve have been instanced during 
this discussion, which are solely bused on the ex- 
periments of the writers. ‘The researches of 
Dr. Duncan and Dr. Pupin, which are also ex- 
perimental, have all Jed tothe sume conclusion as 
to the value uf a pure sine curve, but us our con- 
temporary is still unconvinced by the evidence 
presented by Americans, it will probably gain 
some valuable experience when this line of motor 
work is undertaken in England. 

* * * 
Mr. Coffin’s Souu after Mr. Coffin came to 
Early Views. New York, in the early months 
of the consolidation, in couversation with su old- 
time New England friend, he talked with great 
frankness of his individual plans, 

Passing lightly over the prospects of success 
for the company itself, he dwelt at great length 
on the possibilities for muking money rapidly 
which a man in his position could avail himself 
of. He said: © Wall Street is a wonderful place 
to make money rapidiy for auy mwan of level 
head and good judgment; but for a man in my 
position who hus the benefit of inside informa- 
tion, the chances are simply marvellous., Iex- 
pect to make more money here iu tive years than 
a man could ordinarily hope to make in two life 
times. Wall Street people have the reputation of 
being very shrewd, but their kuowledge of the 
situation is only superficiali; and in the handling 
of electrical securities we can give them points.” 

This shows, we think, very clearly, the frame 
of mind in which Mr. Coffin undertook the man- 
agement of one of the largest corporations in 
America, one in which the small savings of wid- 
ows and minor tradesmen, trust funds, and 
funds of say-nys institutions had been invested, 
and which he was daily recommending his 
bosom friends to put more money into. His 
‘“‘snperior knowledge of the situation” has cost 
these investors something like $25,000,000 so far, 

and the end is not yet. 

Is it any wonder that his old-time friends and 


neighbors scorn him, and that he rarely goes to 
his home at Lynn in daylight? If he had paid 
more attention to the conduct of the company’s 
business, and less to gambling in Wall Street, 
his friends would not have deserted him and he 
would have been entitled to some measure of 
respect, even thongh the gigantic scheme 
was a failure, 

Smarter men than Mr. Coffin have attempted 
to beat the Wall Street game and failed, yet he 
will have m iay successors. But the bauk has 
never beea broken, and the game is unbeaten. 
Old operators smiled when Mr. Coffin came into 
the Street, not at all awed by his superior knowl- 

edge of the situation. They ran the game when 
he first appeared, and they are still in business 
at the old stand. 
1 * * * 

Some weeks ago Mr. Coffin personally gave 
out an item to the daily papers stating that a 
consignment of twenty five carloads of electrical 
apparatus bad been shipped from the Lynn 
works to the Northwest. This, it was said, was 
the largest shipment ever made in the history of 
the business and showed the healthy condition 
ofthe company. ELECTRICITY has been at some 
pains to fiud out the particulars in regard to this 
wonderful shipment, and we can state facts. The 
apparatus was the final shipment on an order 
taken some two years ago, which appeared on 
the compauy’s books as actual business, for the 
purposes of the first report, covering eight 
mouths’ work, More than this, it was not a cash 
transaction, bonds having been taken at that 
time for the entire trade; and sv far as this year’s 
business is concerned the twenty five carloads of 
apparatus will appear on the wrong side of the 
balance sheet. If Mr. Coffin were either as 
honest or as smart as be was ten years ago, he 
would not be go easily caught in attempts to de- 
fraud the public by means of statements abso- 


lutely false. 
x * X 


Ir has been stated recently 1n Boston, and by 
a man who ought to know, that an examination 
of the stock bovk of the G. E. Company would 
show that the entire recorded holdings of the 


Board of Directors of the company do not 88- 


gregate $10,000 of the common stock. Is it not 
time for some of the gentlemen who made large 
investments in this stock, on the direct recom- 
mendation of members of the Board, to bave this 


d and give to the world the ex- 


mutter investigate 
on ? 


tent of the swindle which bas been carried 
x * * 

Tue defeat of the G. E, Company on th 

boasted feeder patent is a staggerer. The knock- 

out blow will come from tbe U. S. Supreme 


Court next November. 

x * * | 
Tve lost my friends, 
but, worse than all, for | 
—says Charlie. 


eir 


I’ve lost my grip, live 
nearly lost my pile; 
I’ve lost my million-dollar smile 
y * X 
patent suits will not be 50 


e'er 


pu- 
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merous hereafter. 


x * X 


i sees tO 
; . P e Licensees 
We ask it again, What have th 
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Edison Feeder Patent Void 


The U. S. Circuit Court of Appeals Reverses the De- 
cision of the Circuit Court. 


An opinion was filed by Judge Acheson in fa- 
vor of Westinghouse, Church, Kerr & Co., on 
September 11, in the infringement suit brought 
by the Edison Electric Light Company. The 
case was appealed by the defendants last March 
from a decision of the Circuit Court of New Jer- 
sey under which they were enjoined from in- 
fringing the Edison patent, No. 264,642, com- 
monly known as the Feeder and Main Patent. 

The three claims of the patent which were held 
to be infringed are as follows : 

“1. A consumption circuit, in the mainu con- 
ductors of which the drop in tension is not suf- 
ficient to vary practically the candle-power of 
the lamps connected therewith, in combination 
with feeding conductors connecting the con- 
sumption circuit with the source of electrical 
energy, and having no translating devices con- 
nected therewith, the drop in tension upon such 
feeding conductors not affecting the relative can- 
dle-power of the lamps of the consumption cir- 
cuit, substantially as set forth. 

“9 A consumption circuit in the main con- 
ductors of which there is a definite small drop in 
tension, not sufficient to vary practically the 
candle power of the lamps connected therewith, 
in combination with feeding conductors connect- 
ing the consumption circuit with the sonrce of 
electrical energy, and having no translatipg de- 
vices connected therewith, the loss npon such 
feeding conductors being greater than upon the 
main conductors of the consumption circuit, sub- 
stantially as set forth. 

“2 The combination of a consumption circuit, 
in the main conductors of which the drop in ten- 
sion ix not sufficient to vary practically the can- 
dle power of the lamps connected therewith, with 
a feeding circuit having no translating devices, 
and extending from the source of electrical en- 
ergy to the center of the consumption circuit, 
substantially as set forth.” 

The decision of Judge Acheson states in part : 


“For the proper determination of this case it is 
essential that the subject matter of these claims 
should be clearly understood, This patent does 
not deal with the complicated general problem 
of the distribution of electricity and the sub- 
division of the current for the purpose of domes- 
tic illumination. The patent is not for an incan- 
descent lamp, or fora dynamo for generating 
electricity, or for the arrangement of the lamps 
in multiple-arc, or for indicating and regulating 
devices for controlling the current froma central 
station, singly or combined. The patent deals 
with the one particular difficulty of drop in ten- 
sion or fall of pressure—loss of electromotive 
foree—due to the resistance of the conductors to 
the electric flow. To remedy the evil effect 
therefrom the patentee provides special conduct- 
ors for the transmission of electricity, extending 
from the generator to the main conductors with 
which the lamps are connected aud from which 
they are served. The patent is fora specific ar- 
rangement and. proportioning of the two sets of 
conductors which together constitute the com- 
plete circuit. 

“The claims in question are perfectly clear and 
definite. Each claim is for a combination con- 
sisting of two constituents, namely, a consump- 
tion circuit in the main conductors, of which the 
drop in tension is not sufficient to vary practi- 
cally the candle power of the lamps connected 
therewith, aud feeding conductors (a feeding 
circuit) having no translating devices thereon, 
ee consumption circuit with the source 
E energy. Plainly, each of these 

or a single circuit composed of a pair 
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of transmitting conductors having the specified 
characteristics withont regard to any other like 
circuit. The gist of the alleged invention is in 
the combination and proportioning of the two 
parts of the circuit, and not in the scale of use. 

‘Contrary to these views, the Circuit Court 
was of the opinion that certain unexpressed 
qualifications are to be incorporated into each of 
the claims by virtue of the conclyding words 
‘substantially as set forth.’ Accordingly, the 
Conrt construed these several claims as involv- 
ing the lighting of a ‘large territory’ by the use 
of ‘large numbers’ of incandescent lamps, and as 
implying ceutral station regulation whereby 
variable drop in tension in remote parts of the 
system may be controlled. But. in our judg- 
ment, these limitations are inadmissible. The 
fact is, pending the application for this patent, 
it was sought to amend the specification and in- 
sert a new claim by the introduction of the mat- 
ter of central station regulation, bnt the Patent 
Office rejected the proposed amendment for the 
assigned reason that ‘it describes and claims an 
invention not even hinted at in the original 
specification nor shown in any of the drawings.’ 

“While central station regulation is incident- 
ally referred to in the introductory part of the 
specification, it is not described at all, and clear- 
ly is no part of this alleged invention. 

“The claims in question are unambignons and 
exact. Upon well settled principles, then, lim- 
itations other than those expressed are to be ex- 
cluded (Railroad Company vs. Mellen, 104 U. S.. 
112; Yale Loe’: Company vs. Greenleaf, 117 U. 
S., 554: White vs. Dunbar, 119 U. S., 47. 52). As 
was stated in the last cited case. ‘the claim is a 
statutory reqnirement, prescribed for the very 
purpose of making the patentee define precisely 
what his invention is; and it is unjust tothe pub- 
lic, as well as an evasion of the law, to construe 
it in a manner different from the plain import of 
its terms.’ The claims here, we think. were pur- 
posely framed broadly, so as to cover the simplest 
form of the alleged invention. 

“The primary question for solution, then, is, 
whether it involved invevtion in a patenteble 
sense to coymbinea circuit for feeding only witha 
consumption circuit the main conductors of 
which are so proportioned as to maintain such 
uniformity of pressure npon them that there is 
practically no variance in the candle power of the 
lamps connected therewith. 

“ Now a claim for a combination carries with it 
an implication that the separate elements are old. 
In the presert instance the positive proofs accord 
with the implication. Most certainly the patent 
in suit discloses no new means either for trans- 
mitting a current cf electricity or for equalizing 
pressure upon the consumption circuit. 

‘Tt isto be noted that the patent leaves it alto- 
gether tothe judgment of the electrical engi- 
neer, or contractor, to determine the relative 
lengths of the two parts of the combined cir- 
cuit and the proper thickness of the conductors, 
As to these points no definite instructions are 
given. Undoubtedly it was well known prior to 
the alleged inv ntion that a large quantity of 
electrical energy could be transmitted a consid- 
erable distance by a conductor of small size. 
Now, with respect to the loss of pressure upon the 
feeding conductors—which loss depends upon 
the thickness of the conductors—the specifica- 
tion tells us that ‘ this loss wil] be varied accord- 
ing to locali.ies and the relative cost of copper 
for conducting purposes and horse-power for 
generation.’ It is said that in large and ex- 
tended systems this loss would generally be 
greater than the loss upon the main conductors 
of the consumption circuit, and ‘ may be, for ex- 
ample, about fifteen per cent., but that circnm- 
stances might make it desirable to diminish the 
loss down even as low as that upon the main con- 
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ductors of the consumption circuit, or to in- 
crease the loss upon the feeders to more than 
fifteen percent.’ Thus is it left where, indeed, it 
properly belongs—to the intelligence of the elec- 
trical engineer—to select feeding conductors of 
larger or smaller diameter, depending upon the 
comparative cost of copper and of power, or upon 
some special circumstances. 

“Ofa truth, the feeding conductors of the 
patent are nothing more than the ordinary sup- 
ply wires running from the source of the electri- 
cal energy. The proper function of such con- 
ductors being to transmit the electric current to 
the point where it is to be utilized, as a matter 
of course they have no ‘ translating devices con- 
nected therewith.’ The statement in the speci- 
fication—‘ It will be seen that the drop upon the 
feeding conductors has no effect upon the relative 
candle power of the lamps, being affected only by 
the drop upon the main conductors of the con- 
sumption circuit or circuits between the end of 
a set of feeding conductors and points most 
distant from any feeding conductors’—is the 
mention of an obvions fact. Indeed, it is put as 
a self-evident proposition. That no loss upon the 
supply part of the circuit can affect the relative 
candle- power of the lamps upon the consumption 
part of the circuit is a quality inhering in the 
circuit by the very nature of things. It is a nec- 
essary incident of any circuit part of which sup- 
plies the cnrrent and part of which distributes it. 

‘* The specification states that ‘in order to main- 
tain practically the same candle-power throngh- 
out the system, the main conductors of the con- 
sumption circuit or circuits should be so propor- 
tioned that the drop in tension upon them shall 
not exceed a definite small limit—for example, 
five per cent.’—but gives no information whatever 
how that is done. This silence is highly signifi- 
cant. The specification assumes that to secure 
uniformity of electrical pressure, and thus uni- 
formity of effect, is a matter of common knowl- 
edge among those skilled in the electrical art, as 
indeed it was. 

“ Turning now to the Khotinsky French patent 
of 1875, which relates to the art of electric light- 
ing, we discover that it shows and describes a 
circuit of feeding and consumption parts in com- 
bination, identical in form with that of the patent 
in suit. The lamps of Khotinsky’s system are 
incandescent lamps, and they are arranged in 
multiple arc. He shows a magneto-electric ma- 
chine located ‘in the center of this system or at 
any other point.’ From the magneto-electric ma- 
chine rnn two ‘ conducting wires’ with which no 
translating devices are connected. These con- 
ducting or feeding wires connect with the ‘ main 
conductors’ of the circuit with which all the 
lamps are connected. Undeniably, Khotinsky’s 
combined arrangement of feeding conductors 
and distributing conductors is precisely the ar- 
rangement of the patent in suit. Nothing in- 
deed is said by Khotinsky about proportioning 
the main conductors of the consumption circuit 
go as to prevent injurious drop in tension, It 
was, however, wholly unnecessary for him to 
say anything upon that subject. All that was 
needful to overcome the difficulty due to drop in 
tension was to make the main conductors 
of the consumption circuit of proper thickness. 
The laws governing the flow and distribution of 
electricity in conductors were perfectly well 
known to electricians at the date of Khotinsky’s 
pateat, and any electrical engineer of ordinary 
skill then called on to construct a circuit of 
Khotinsky’s system, it is to be assumed, would 
have acted in accordance with common electrical 
knowledge, principles and practice; in other 
words, he would have made the main conductors 
of the consumption circuit sufficiently large to 
be of practical utility. 

“ How can it be affirmed that it would require 
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invention simply to proportion Khotinsky’s cir- 
cuit in the manner contemplated by the patent in 
suit—to make his transmitting wires and distrib- 
uting conductors, respectively, of suitable size 
to perform their intended functions ? 

‘Now, itis quite true that prior to the year 
1880 electric lighting for ordinary domestic pnr- 
poses was not an accomplished fact. But this 
was not for lack of anything shown by the patent 
in suit. The great desideratum was a practical 
incandescent lamp. 

“Under the proofs, we cannot assent to the 
suggestion that the alleged invention here in 
question supplied a long felt, want, or met a diffi- 
culty generally recognized in the art as a serious 
hindrance to the distribution of the electric cur- 
rent. In fact, prior to the application for this 
patent no incandescent electric lighting plant 
had been built. There had been no occasion to 
erect such plants, for no practically successful in- 
candescent lamp had yet been furnished to the 
public, Hence, electrical engineers had not been 
called upon to deal practically with the problem 
of drop in tension in the construction of such 
plants. In truth, the feeder and mair system of 
distribution came naturally, in the ordinary 


progress of the art of incandescent electric 


lighting, as and when needed. 

‘ The multiple arc or derived circuit system of 
distribution being confessedJy old, and the high 
resistance incandescent lamp having been devised 
to provide ‘ feeding conductors which extend 
from the generator or generators to the main 
conductors of the lamp of consumption current,’ 
was, it seems to us, an obvious engineering expe- 
dient. Then, as already shown, the proper pro- 
portioning of the two parts of the combined cir- 
cuit involved only the exercise of the common 
knowledge and skill of the electrician. The plan 
of electric distribution covered by the claims in 
question is not ‘the creative work of that inven- 
tive faculty which it was the purpose of the Con- 
stitution and patent Jaws to encourage and re- 
ward.’ To sustain these claims would be to sanc- 
tion a monopoly in that which belongs to the 
public. 

‘The decree of the Court below is reversed, 
and the cause is remanded, with directions to 
enter a decree dismissing the bill of complaint, 
with costs.” 
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American Institute of Electrical Engineers, 


The 89th meeting of the American [ustitute of 
Electrical Engineers will be held at headquarters, 
12 West 31st street, New York City, on Wednes- 
day, September 19, at 8 P. M. 

A paper will be presented by Frederick Bedell, 
Ph. D., and Carl Kinsley, A. B., M. E., of 
Ithaca, N. Y., on “A Study of the Restdual 
Charges of Condensers and Their Dependence 
Upon Temperature.” As arranged with the au- 
thors, this paper will be read by title, but will be 
open for discussion, A paper will also be pre- 
sented by Mr. Elmer A. Sperry, of Cleveland, 
O., on “ The Electric Brake in Practice.” This 
paper will be accompanied by practical demon- 
strations. 

A meeting of Western members for the read- 
ing and discussion of the above papers will be 
held on the same evening, September 19th, at 
the Armour Institute, 33d street and Armour 
avenue, Chicago, Ill. 

Members of the American Society of Civil En- 
gineers, American Society of Mechanical En- 
ginecers,and Western Society of Eugineers are 
especially invited to attend, 

The August issue of the Transactions, contain- 
ing the above papers,will be distributed previous 
to the meeting. 


An electric rock rests on the summit of Alpine 


Peak, California, It is so full of electricity that 
it is perilous to touch it. 
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Thomson-Houston Patents in England. 


The Railway World, London, states that the 
Laing, Wharton and Down Construction Syndi- 
cate, Limited, Parliament street, Westminster, 
having acquired the Thomson-Houston patents 
and interests in the United Kingdom, have now 
vested them in the British Thomson-Houston, 
Limited, which has recently been formed for the 
purpose of engaging in the construction of elec- 
tric tramways, The new company isin direct affil- 
iation with the parent Thomson- Houston Com- 
pany of America. Their first undertaking ın 
this country will be the electrical equipment of 
the Dublin Southern lines of the Imperial Tram- 
ways Company, the contract for which has al- 
ready been arranged. Several officers of the 
hew company, who have had great experience in 
electric traction work, and have recently inspected 
the Dublin lines, have formed a high opinion of 
the capacity of the lines when worked by elec- 
tricity. The immediate expenditure for laying 
the double line, the construction of a power 
station, and equipping the line with electric 
power and motor cars, is estimated at about 
£70,000. Towards this outlay the Imperial Com- 
pany propose to raise by debentures £10,000, and 
the remainder will be mainly subscribed by the 
British Thomson-Houston, Limited, while the 
permanent way contractor, who shares their 
views as to the future success of the line, will 
take np the balance. The Thomson-Houston 
Compauy’s experts aud the directors of the 
tramway company calculate that by the employ- 
ment of electric traction traffic will be very ma- 
terially increased, as it will enable them to sub- 
stitute a five minutes’ service for the fifteen min- 
utes’ service which is now given, while the per- 
centage of expenditure on the increased traffic 
will be reduced to 55 per cent. This will enable 
ample profit to be made with which to pay the 
preferential charges on the new capital, and 
leave a substantial dividend on the ordinary 
capital, all of which is owned by the Imperial 
Tramways Company. 


The Electric Furnace in the Production of 
New Substances, 


By experiments recently made it bas been dis- 
covered that mauy new substances, some of com- 
mercial value, can be formed through the agency 
of the electric furnace. M. Moissan, who has 
been indefatigable in his efforts to bring this type 
of furnace into practical use, hasbeen demonstrat- 
ing its value as a means of producing substances 
which have hitherto bafiled all ordinary chemi- 
cal processes. Amongst these we may notice 
calcium carbide, barium and strontium carbides, 
aud carbon boride. The first of these is pro- 
duced by placing an intimate mixture of lime 
and carbon in the crucible of the electric fur- 
nace, and subjecting it to the action of a current 
of 350 amperes and 70 volts for 15 or 20 minutes. 
The same current serves for the production of 
barium or strontium carbide, the mixture used 
being baryta or stroutia with carbon. Carbon 
boride is formed when the electric are is allowed 
to pass between two carbons agglomerated by 
meaus of a solution of boric acid and aluminium 
silicate; or when boron is placed in the arc, or by 
the action of the current upon a mixture of 
amorphous boron and carbon. The last named 
process requires a current of 250—300 amperes 
and 70 volts applied for six or seven minutes, 
The success of these operations appears largely 
to depend upon the employment of carbon that 
has been obtained from the ignition of sugar, 
There is no doubt that at least one of these 
substances will find immediate commercial appli- 
cation, for carbon boride, though very friable, 
is also very hard, and in spite of its being slight- 
ly softer than diamond, it can be used very suc- 
cessfully for polishing and cutting these stones, 
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The Future Incandescent Lamp. 


In describing the article by G. Clande in 1 Jn- 
dustrie Electrique the London Electrical En- 
gineer states that the writer points out theoreti- 
cally that for a given temperature the quantity 
and quality of luminous radiations emitted by a 
body of determined dimensions depend essen- 
tially upon the nature of this body. One has to 
take as a luminous source a body of which the 
coefticient of emission is as high as possible. On 
the other hand, in proportion as we rise in the 
temperature scale, the proportion of the lumin- 
ous radiation to the total radiation rapidly in- 
creases, as shown by M. Larnaude. Thus from 
two identical sources, of which one is at a tem- 
perature only a little higher than the other, the 
luminous efficiency of the latter is much superior. 
It is then necessary to raise the emissive budy to 
as high a temperature as possible. Passing from 
this standpoint, the writer suggests that it is 
possible in future that we may be able to utilize 
for filaments bodies that are not now usable, and 
which will withstand higher temperatures, as 
shown by the experiments of M. Moissan. From 
an industrial point of view, M. Claude asks the 
reason why central stations use potentials of at 
most 120 volts, or 24) volts when recourse is had 
to the three-wire system ? Why employ such 
low voltages, when the immediate result of this 
fact is to require a system of mains of enormous 
section and of counsiderable expense ? The writer 
answers his own questions by stating that the 
resson lies simply in the fact that the existing 
incandescent lamp does not allow of our working 
otherwise, because the carbon being relatively 
very conductive the filaments that can be ob- 
tained for lamps of low luminous intensity would 
be unable to bear differences of potential exceed- 
ing from 100 to 120 volts, unless they are too 
fragile. Thus there have been made lamps of 16 
c. P., and even 10 c. P., with a single filament 
working at the extreme limit of 200 volts, but 
these lamps are not practical. It is trne that we 
could without inconvenience in the majority of 
cases branch the lamps two in series, but this 
method is generally repudiated. It might be 
difficult to believe that such a slight cause could 
bring about this result, but nevertheless that is 
the exact truth. The actual conditions of 
manufacturing incandescent lamps are the sole 
reason of the limitation of lighting distribution. 
But, M. Claude continues, suppose, on the other 
hand, that among the new compounds brought to 
light by M. Moissan there are some, or even only 
one, which has combined with extreme refractory 
properties a conductivity two or three times less 
than that of carbon. Suppose from now it 18 
allowable to obtain practical solid filaments 
working under 300 or 400 volts, so also from now 
would the electric lighting industry be revolu- 
tionized. The efficiency of the incandescent 
lamp being raised to much more satisfactory 
values, central stations would cease to be tram- 
melled by the necessity of laying mains for such 
a low pressure as at present used, and only bave 
to concern themselves about voltage from the 
point of view of public safety. It will be from 
this direction, M. Claude concludes, that progress 
will be effected in the manufacture of incandes- 
cent electric lamps. 


New Phonograph. 


A new form of phonograph recently described 
before the Berlin Electro Chemical Society Ly 
Herr A. Koeltzow records on a cylinder made of 
a kind of hard soap. Each cylinder costs only 
about seventy-five cents, and can be used for 
250,000 words, owing to a device for removing 8 
thin layer from the surface when it has been 
completely covered. Thus the cost does not ex- 
ceed that of the paper required to write an equal 
number of words. 
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The Potential and Current Ourves of Differ- 
ent Types of Alternators, and Their In- 
fluenve on the Candle-Power of Alter- 
nate-Current Arcs.* 


BY G. ROSSLER AND W. WEDDING. 


In working alternate-current stations it hag re- 
peatedly been observed in recent times that arc 
lamps which have been adjusted with every care 
in the factory had to be readjusted when in 
working, in order that they might burn quietly 
at the same pressure and current. The cause of 
this phenomenon, as was soon recognized, lies ın 
the differences cf the periodic potential-waves 
of the machines with which they were tested 
from those with which they were run. Should 
these curves appreciably differ, as may easily be 
the case if dynamos and lamps are not supplied 
by the same firm, it may even happen that a 
well-regulated lamp, when tested, cannot be 
made to burn quietly when run on a different 
machine. This fact renders it necessary in 
building alternators for arc lamp supply to at- 
tempt always to prodnce a definite particular 
form of E, M. F. wave. 

In choosing this form of wave two conditions 
must be considered. Firstly, how does the lamp 
burn? and secondly, what illuminating power 
does it possess when ran with different character 
of potential and current waves? An answer to 
these questions can only be obtained experi- 
mentally by simultaneous electrical and photo- 
metric observations on machines and lamps at 
present in use. The suthors made together 
such researches in the Electrotechnical] Labor- 
atory of the Technical High School in Berlin at 
Easter, 1894. The electrical portion is the work 
of G. Rössler and the photometric of W. Wed- 
ding. 

PART I.—ELECTRICAL. 

Three machines were available for the follow- 
ing experiments, a 54 kilowatt machine, by Ganz 
& Co., four polar, with a rotating cross-formed 
armature (Fig. 1); an older small 480-watt ma- 
chine, by Wechsler & Co., with four magnet 
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poles on each side of the rotating armature (Fig. 
2), both machines the property of the Electro- 
technical Laboratory; and, besides these, a ma- 
chine by Siemens & Halske, with twelve poles, 
specially built for their own use for the prepara- 
tion of ozone (Fig. 3), and which was very kind- 
ly placed at the authors’ disposal by the firm. 
The arc lamp used was an excellent one, coming 
from the works of Messrs. Körting & Mathiesen, 
of Leipzig. 

The determination of the curves of potential 
and current given by the machine was effected 
by the method described in principle by Joubert 
ìn his researches on a Siemens machine in 1881; 
one terminal of a voltmeter is joined to a ter- 
minal of an arc lamp, while the other terminals 
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of voltmeter and arc lamp once in every revolu- 
tion are connected together at a definite moment 
in the period. After suitable calibration of the 
voltmeter one can measure the potential differ- 
ence for every position of the armature, and the 
current is measured by the fall of potential 
across a suitable known inductionless resistance. 
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In our case this momentary contact was pro- 
duced as follows (Fiz. 4): A contact block, A, 
imbedded in the surface of an insulating ring 
which rotates with the shaft, was permanently 
connected with the flat brass ring C and the 
brush D, and touched once in every revolution 
the brush B, which, carried on an insulating 
brush-holder, E, could be moved over the pe- 
riphery of the divided arc F. B is permanently 
vonnected to one terminal of the voltmeter and D 
to a terminal of the lamp or resistance: B could be 
connected with D at any particular point in the 
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period by moving the sliding brush-holder E 
over the arc. For the practical work of observa- 
tion the mechanical construction of the contact 
AB is of the greatest importance and may 
easily become a source of many errors and much 
waste of time. The material known as stabilit, 
recently introduced by the Allgemeine Elektri- 
citats Gesellschaft, was used for the insulating 
ring because of its excellent insulating proper- 
ties, and its surface took quickly a beantiful 
polish under the action of the brush B. The 
measurements were made with an electrometer 
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by Carpentier, which was very dead beat owing 
to its needle being suspended as a copper ring 
in avery strong magnetic field. In order to 
avoid variations in the reading of the electrom- 
eter a Siemens mica condenser vf one micro- 
farad capacity was put in parallel with the elec- 
trometer. The discharges which take place ow- 
ing to imperfect insulation when the contact A B 
is broken do not affect the potential difference of 
a condenser of this capacity to an appreciative 
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extent; and, similarly, the condenser cbliterates 
all irregularities in the driving of the machinery. 
The system of coupling the electrometer was as 
in Fig. 5. One pair of quadrants is connected 
with the needle and one terminal of the volts, 
the other pair being connected to the other 
terminal. The turning moment is then propor- 


tional to the square of the potential difference. 
And sincein the Carpentier instrument the con- 
trol is obtained by twisting the suspension, and 
this force is proportional to the angle of twist, it 
follows that the angle of deflection is propor- 
tional to the square of the potential difference. 
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The lower readings are, therefore, less sen- 
sitive than the upper, and the lower limit of this 
instrument was about 20 volts. For the deter- 
mination of smaller potential differences the 
needle was separately charged, as shown in Fig. 
6, to about 100 volts. The deflection is then 
proportional to the potential difference between 
the quadrant pairs: 1 volt gave 20mm. deflec- 
tion. Special switching arrangements enabled 
the coupling to be altered atany moment and 
the electrometer and condenser to be discharged. 

In calibrating the electrometer several im- 
portant points must be noticed. The torsional 
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rigidity of the suspension depends on the tem- 
perature, and, therefore, also the constant of the 
instrument. As the axis of rotation of the needle 
is unalterable by the construction of the instru- 
ment, a completely symmetrical position of the 
needle with respect to the quadrant is seldom 
attained, This has the disadvantage that the 
position of the needle alters when charged as in 
Fig. 6. To avoid the difficulties introduced by 
trying to treat the Carpentier instrument theo- 
retically, the instrument was empirically cali- 
brated over all its range, and this calibration was 
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repeated before each set of readings. An easy 
and convenient means of doing this was at hand 
in the form of a Feussner compensator with 
Clark standard cell, and a second small Pollak 
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accumulator battery of 100 volts. As is well 
known, one can easily produce in the main cir- 
cuit of this compensator, by the aid of the Clark 
cell, small currents, as ‘01 ampere, with the 
greatestaccuracy. By an arrangement for switch- 
ing known resistances into the ci:cuit any volt- 
age can be quickly produced. 

Since the charge occupies only a small propor- 
tion of the whole time, it is necessary to calibrate 
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.by means of knowr voltage appiied to the same 


rotating contact, so as to accurately reproduce 
the conditions. Much has been written by Hop- 
kinson and others on the subject of the suit- 
ability of certain instruments for such measure- 
ments, but an empirical calibration of this sort 
immediately renders us independent of the pe- 
culiarities of the instruments used. 
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Besides the electrometer the following instru- 
ments were in circuit (Fig. 7): 
1. A Cardew voltmeter in parallel with the 


lamp C D. , 
2. A Thomson balance reading 0°1—10 amps. 


3. A Schuckert alternate current ammeter. 

4. A Ganz wattmeter. 

The inductionless resistance (5) was used in 
conjunction with the electrometer for the deter- 
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mination of the current curve. The instruments 
1 and 3 measured the square root of the mean 
square of current and volts; the wattmeter (4) 
gave the power. The Thomson balance was 
only used in regulating the lamp, the Schuckert 
ammeter being used for keeping the current 


nstant. 
Measurements on the electrometer were only 


made when the signal was given that the lamp 
was burning normally. As the feed takes place 
in jerks the electrometer reading is not steady, 
and therefore ten observations of currents and 
volts were made for every position in the period. 
Altogether during the photometric measure- 
ments four pairs of curves were taken on the 
Ganz machine and two pairs on each of the 
others; but, as these are all in perfect accord- 
ance, only one set need be given for each ma- 
chine. In the following tables the results of the 
last set of observations on each machine are 
given. The values therein given, and graphi- 
cally represented in Figs. 8. 9 and 10, are ob- 
tained from the electrometer readings by sub- 
traction of the total current and total power 
taken by the Cardew voltmeter and the watt- 
meter shunt. 


Discussion of the Reaults.—The periodic vari- 
ation of the electrical magnitudes is very con- 
siderably different in the three mavhines used. 
The Ganz machine bas a quickly rising and 
quickly falling wave, the ordinates rising rapidly 
to an extraordinarily high point, falling rapidly, 
and remaining for the greater portion of the 
period at a very low value. So that the valueof the 
energy supplied to the lamp (Curve III.) is very 
small from 35°—885°, and nearly the whole sup- 
ply takes place over the range 35°—65°. The 
lamp, therefore, receives its energy in the form 
of an impulse lasting only about a third of the 
whole time. The reverse of this is the case of 
the Siemens machine (Fig. 3). Here the energy 
rises very slowly to a maximum value, on which it 
waits for some time, then declines slightly, rises 
again more sharply toa still higher value, and 
then falls quickly to zero. The current curve is 
even more regular, remaining constant in value 
for more than half the half period. 

The Wechsler machine takes an intermediate 
position; there is no very rapid alteration of the 
ordinate, and, on the other hand, no sustained 
maximum. This machine comes very near to 
having a sine wave. 

The general character of these curves is easily 
explained on the theory of electro-magnetic in- 
duction from the magnetic design of the alter- 
nators. Itis more difficult to follow in detail 
the reaction of the armature on the magnetic 
field and thence on the volt and current curves. 
As the types of alternator here used are of spe- 
cial interest as extreme types of what may occur 
in practice as regards electrical properties, some 
account must be given of the cause of these 
properties. 

The investigation of the induction processes is 
best conducted on Faraday’s lines of force theory 
(1) according to the known fundamental laws. If 
a closed conducting circuit be moved in a mag- 
netic field an E. |m. F. is produced whose value in 
absolute units is the rate of change of the num- 
ber of lines cutting the plane of the circuit; (2) 
using the law of the magnetic circuit of these 
lines, according to which a certain magnetizing 
force, determined by the ampere turns, always 
produces in a magnetic circuit a certain definite 
number of lines of force, inversely proportional 
to the magnetic resistance as calculated by cer- 
tain definite rules. With these laws as starting 
point, the phenomena of the induction in these 
machines may be explained as follows: 

1. The Ganz machine (Fig. 1), armature and 
magnets made of charcoal iron, with armature 
and magnet poles of solid metal. Four magnetic 
circuits, taking the course shown for that posi- 
tion of the field magnets, the lines of force com- 
ing out of the right hand side of each limb, and 
passing in again on the left hand side of the next 
limb. A rotation of one-eighth of a revolu- 
tion to the right may be divided into three parts. 
First, from the position drawn until the position 
is reached where the area taken up by the induc- 


tion coming out is halved (when the point B is 
opposite A). The path of that going in becomes 
wider. The magnetic resistance of the circnit, 
and therefore the number of lines of force, is 
but little altered, and thus the induced zE. m, r. 
is small. Second part: From this last point to 
that at which the left edge of the magnet pole is 
separated from the right edge of the armature 
projection by half the width of the pole face 
(point C, opposite A). On this part of the curve 
the lines of force coming out of the magnet into 
its pole-piece bend over into its left half, and the 
right half gets out of range. At the end the 
total area for the lines coming out and going in 
is equal to the area of the magnet limb. The 
magnetic resistance becomes somewhat greater, 
the number of lines of force diminishes slowly, 
thez. m. F. goes slowly up. Third part: From 
the end of the second part until the middle of th. 
magnet pole is opposite the middle of the arma- 
ture coil. In this short stretch the area of the 
induction path becomes rapidly smaller, the 
magnetic resistance rises, the number of lines of 
force diminishes, and the £. m. F. increases rap- 
idly. During the second eighth of a revolution 
of the magnet the £. m. F. diminishes again in.a 
symmetrical manner. 

2. The Wechsler machine (Fig. 2a). Eight 
magnetic circuits. four on each side of the arma- 
ture. Path of the maguetic lines as in Fig. 2s, 
as similar poles are opposite toone another. 
Smallest alteration of the number of lines is ob- 
viously when the armature coils are in the middle 
between two poles, and therefore zero of E. m. F. 
in this position. Greatest alteration when in the 
position shown in Fig. 24, and therefore maximum 
E. M. F. here. In moving from one of these 
positions to the other there are no sharply 
marked divisions of the movement. The crossing 
of the induction from the magnets into the arma- 
ture will always take place with great smooth- 
ness when the polar surfaces are divided from the 
armature iron by a large air gap, and this occurs 
in the Wechsler machine. The principle of large 
air gap is »nseful one where sinecurves of E.M.F. 
are to be aimed at; the only important objection 
is the lowering of the electrical efficiency, butin 
America good dynamos are built with air space 
up to 15mm. 


The Siemens machine (Fig. 3) gives a view of 
the magnetic circuits of the machine supplied by 
Siemens & Halske, as far as could be determined 
in the laboratory without taking the machine to 
pieces. The twelve magnet limbs, arranged as a 
star, come opposite as many armature coils 
wound oniron. Two of the magnetic circuits 
are indicated in Fig. 8. The pole pieces of arma- 
ture and magnet are so wide that the edges of 
neighboring pole pieces are very close together, 
and herein lies the cause of its different pressure 
curve. If we again assume that in Fig. 3 the 
magnetic lines are coming out of the right hand 
side of the magnet limb and passing into the left 
hand side of the next, there exists when the 
armature is turned round no position where the 
number of lines of force suddenly alters. The 
rotation by a quarter period may be divided into 
two portions: 

First part : The magnet turns to the right be- 
tween the pole pieces of the armature, until B 
comes in front of A, and then D is also near C. 
During this part of the revolution the magnetic 
resistance increases, the lines from each magnet 
limb pass into two armature coils, and in the 
armature one portion of the induction is opposed 
to the other; the result being during this portion 
of the revolution an increasing diminution of the 
lines of force—that is, a rising E. M. F. 

Second part: When B turns further out past 
A, D passes out over C, the path of the induction 
coming out of the limb B into the armature coil 


. A becomes steadily narrower, and the lines com: 
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ing from B pass half into A and half into C, 
when the induction cutting the armature coils is 
0, During this second half of the revolution 
this induction alters more rapidly than in the 
first part, resulting in & slowly rising E. M. F., 
which sinks again symmetrically as the rotation 
is continued. 

- The above considerations show afresh how ex- 
tremely important the shaping of the pole pieces 
foragiven type of machine is in determining 
the character of the periodic curves of the elec- 
trical quantities. We have considered only the 
influence of the magnet fields, and the curves 
would be symmetrical were no other influence 
active. The deviations from symmetry are due 
to armature reactions weakening the field when 
approaching and strengthening it when reced- 
ing. To enter in detail into this effect is beyond 
the scope of the present Paper. 

The accuracy of the above curves may be 
tested by comparing the average values obtained 
from them with the readings of the voltmeter, 
ammeter and wattmeter. A wattmeter reads the 
average value of the watts, while the voltmeter 
apd ammeter read the square root of the mean 
square, and this must be taken into account in 
measuring the curves by planimeter. 

The comparison comes out as follows: 


Volts. | Amperes. Watts. 
MACHINE. Meas- Calcu-; Meas. | Calcu-| Meas- |Calcu- 
ured. | lated. | ured. | lated. | ured. | lated. 
Ea Ges a ee 
GADZ......+..| 209 | 29°6 9-49 9-06 267 264 
Wechsler... 31:1 | 31-8 9-50 9°25 298 293 
4 | 80°8 8-87 8-81 -e — 


Slemens...... | 30 


In the first two cases the photometric and 
electric measurements were simultaneous; in the 
Jast the electrical measurement airectly preceded 
the photometrical, and the wattmeter was not 
read. The result is a closer agreement with the 
observed values. i 

A closer agreement could not be expected 
when driving so unsteady a load as an arc lamp. 
It must be noted that the phase displacement is 
very small, only about 1-18th of a half period. 
For the recognition of the nature of the arc, 
the determination of the cause of this small 
displacement is of great importance; for to 
prove that it took place at the arc itself would be 
to prove an E. M. F. inthe arc. The question 
whether this back E. M. F. were due to self-in- 
duction or to an electromotive force in the arc 
itself would still remain unanswered. The ex- 
periments do not throw much light on the sub- 
ject, as the back E. m. F. of the coils of the lamp 
cannot be accurately calculated. The only thing 
they prove is that no great phase difference 


exists in an are lamp. 


Influence of the Character of the Waves on 
the Regulation of the Arc Lamp.—The discus- 
sion of this question is best preceded by a short 
description of the arrangement of the lamp. It 
is a differential lamp, and its construction isin- 
dicated in Fig. 11. The two coils are over one 
another, the current coil A above, the pressure 
coil B below. The two carbons of equal thick- 
ness hang on the ends of a chain passing over 
the chain wheel D. Asthe carbons burn away 
the rotation of D brings them together, and 
as they burn equally they are raised and low- 
ered by equal amounts, thus remaining about in 
the same position as regards the reflector e. To 
regulate the lamp the coils each work on a split 


iron tube, a and b, which are both fastened to a 
‘brass rod, c, hang on the end of a three-armed 


lever, E. These tubes are symmetrically placed 
when E is horizontal, and their working is inde- 
pendent of any difference of phase in the onr- 


‘rents which attract them. The working is as fol- 


lows: When the current passes through the 
lamp, the carbons being together, the current 
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coi] working alone pulls E down. The vertical 
arm F of the lever moves to the right, and by 
means of the connecting rod G moves H and D 
round the axle e, and draws the carbons apart. 
But H and Dare only coupled together when 
arm J is pushed against K by the movement of 
H sideways. When the required pressure is at- 
tained the pressure coil lifts its core and feeds 


Fig. 11. 


the carbons; the movements are made steady by 
a dash-pot L, whose piston can be weighted to 
control the regulation of the lamp. 

These weights had to be altered considerably 
for the different machines, being heavier for the 
Ganz and lighter for the Siemens machine; 
while with direct current the weight could not be 
sufficiently reduced to start the arc properly. 
This latter phenomenon is obviously due to the 
self-induction of the pressure coil, and resist- 
ance should be put in its circuit when used on 
direct currents. This also accounts for the dif- 
ferences between the machines, owing to the va- 
riations in shape of the E. mM. F. curve. The 


‘author also gives reasons for working at a low- 


induction density in the iron cores if the lamp 
is to work on as many different kinds of ma- 
chines as possible. 


Storage Battery Traction in Paris. 
The accumulator cars, which have been run. 


ning for some time on the lines of the Northern 


Tramways Company of Paris, appear to be prov- 
ing fairly satisfactory, as the cost is reported to 
work out at about the same as horse power on 
the Paris lines. The cars are arranged to seat 
fifty-two persons, and run at a speed of about 74 
miles an hour within the city limits, which out- 
side is increased to 10 miles. Inclines of about 
4 per cent. have to be mounted at certain parts 
of the line, and each car runs 80 miles a day. 
The motive power is supplied by a battery of 108 
cells, having eleven plates each. These cells are 
fitted into twelve cases. They are coupled in 
four groups of twenty-seven cells each, the 
electromotive force of each group being about 
fifty volts. The groups can be arranged either 


in parallel or series, so that a wide range of 
speed is at the service of the driver. The two mo- 
tors which drive the car can also be coupled in 
series or parallel. The total weight of the car 
with accumulators and passengers is twelve tons, 
the weight of motors and accumulators being 
about four tons. 


Characteristics of a Popular Railroad. 
Travelers find unexcelled accommodations and 
supreme comfort on the cars of the New York 
Central Railroad. American railways are noted 


the advantages which they afford the travel- 
ne public, and there are none that surpass this 


splendidly equipped road. 
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The Electrics of the Atmosphere.” 
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BY E. O. WALKER, C.I.B., M.I.B. E. 

It is surprising to notice in the Electrical Re- 
view of the 20th ult. a quotation from a paper 
by Bornstein, in the Annalen der Physik und 
Chemie, in which it is stated that the results of 
observations go to prove that the potential of the 
atmosphere decreases with increasing height. It 
has generally been held to be otherwise. High 
potentials have been found on the summit of 
Teneriffe, on the peaks of the Rocky Mountains, 
and on the Eiffel Tower. Prof. Elihu Thomson 
refers in a recent lecture also to the Washing- 
ton Monument as a case in point. It is true that 
these observations have been taken at points near 
to, or connected to, the ground, and the high 
potentials may be due to differences in atmos- 
pheric pressure at different points of the earth’s 
surface. Apart from that surface and in mid- 
air, the conditions may be different. However, 
we should reasonably expect to find, if electric 
waves proceed from the sun, that they would first 
become sensible wheu they impinge upon the 
higher atmosphere of the earth, that there the 
tension wonld be greatest, and that lower down 
refraction and reflection would result in disper- 
sion, mutual interference and consequently a de- 
crease in tension. Until more observations are 
taken, as suggested in the Review, by balloon, 
and under different conditions of weather, and 
in different localities, the view that elevation and 
high potential subsist together will, I think, con- 
tinue to prevail generally. One of the most or- 
dinary phenomena of frigid regions, thu aurora, 
seems to depend for its raison d'étre upon the 
path from the upper atmosphere to the earth 
being made conductive by intense cold and rare- 
faction, and permitting of brilliant electric dis- 
charge. 

It is encouraging to know that the actual elec- 
tric properties of the air are gradually being 
elucidated by such complete and convincing ex- 
periments as those of Lord Kelvin and Magnus 
Maclean recently (May 9th) brought before the 
Royal Society. Here pure air is found capable, 
as well as smoky or dusty air, of being electri- 
cally charged, and it seems that it retains a con- 
siderable portion of such a charge for several 
hours. It is worth while to quote what is said as 
to the normal] condition of the air at and near 
the earth’s surface. ‘* The out-of-doors air poten- 
tial was generally positive, and the 
earth’s surface itself therefore, of course, nega 
tive—the common fair weather condition— which 
I am forced to conclude is due to a paramount 
influence of positive electricity in higher regions 
of the air, notwithstanding the negative electri- 
city of the air in the lower stratum near the 
earth’s surface,” Again (‘ Electrostatics and Mag- 
‘netism,’ Art. XVI., Section 282), “even in fair 
weather the intensity of the electric force in the 
air near the earth’s surface is perpetually fluctu- 
ating during calms, or very light breezes from 
the east, varying from 40 Daniell’s elements per 
foot to three or four times that amount during a 
few minutes, and returning again as rapidly to 
the lower amount. These gradual varia- 
tions cannot but be produced by electrified 
masses of air or cloud floating by the locality of 
observation.” Further on the authors write: 
“It is interesting to remark that negatively elec- 
trified air over negatively electrified ground, 
and with non-electrified air above it, in an 
absolute calm, would be an unstable equilib- 
rium, and the negatively electrified air would 
therefore rise, probably in large masses, 
through the non-electrified air up to the higher 
regions, where the positive electrification is sup- 
posed to reside. Even with no stronger electri- 
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fication than that which we have had within our 
experimental vat, the moving forces would be 
sufficient to produce instability comparable with 
that of air warmed by the ground, and rising 
through colder air above.” 


The part played by moving dust particles in 
our atmosphere is not touched upon, but they 
must go far to modify the conditions existing in 
pure air; it is not impossible that the electrifica- 
tion of such particles determines condensation 
and precipitation of vapor, and it is to be hoped 
that Mr. Aitken, who has devoted so muchtime to 
the study of dusty atmosphere, may complete our 
knowledge of ita properties. There is in the 
electrical state of the atmosphere a condition 
which must so profoundly affect the health of the 
people, that we cannot afford to postpone its 
thorough investigation. 


As a result of observations made in India be- 
tween 1881 and 1888, I hazarded the conjecture 
that difference in atmospheric pressure at any 
two points would occasion an “earth current” 
if the two were joined by a wire, and the idea 
was more particularly brought forward and sup- 
ported by evidence ina paper read by me in 
1893 at the Institution of Electrical Engi- 
neers (Part 105). It did not seem to find accept- 
ance, because the rationale of the process did 
not cover as well magnetic variations. 


T think now it will be admitted, after a perusal 
of the paper of Lord Kelvin and Magnus Mac- 
lean, that there are two entirely distinct phe- 
nomena to be dealt with, and those who under- 
take to investigate “earth currents” must be 
prepared to find the two sometimes operating 
together and sometimes separately. The quietly 
and gradually changing earth currents, often 
found in India, particularly between inland 
places and those on the sea coast, or between 
places of different elevation, are due to the 
changes in electric potential of the atmosphere, 
which accord with Lord Kelvin’s observations; 
the currents are the stronger when the atmos- 
pheric pressure is changing more rapidly at the 
one place than the other, for instance, at a high- 
land and a lowland station; that is, when the ef- 
fect of solar radiation is communicated at a 
quicker rate at the one place than the other. 
The tendency is, when the two places are joined 
by a conductor, towards equilibrium of electric 
Pressure at both ends, but since the forces pro- 
ducing the difference of potential are in contin- 
ual operation there isa current. I have very 
often experienced a difference of 2 volts, often 
less, sometimes 5 volts; in the cable, Madras to 
Penang, over 14 volts have been observed. Iam 
referring now to quiet days when the magnets 
are not abnormally disturbed, and I have shown 
In my paper of 1893 that these ‘‘electro-atmos- 
pheric” currents only gradually change in force, 
It is very likely that the observations on Ben 
Nevis may show the same class of phenomenon. 
When clouds condense there, or rain or snow 
falls, a current flows from the summit to the 
base, and the direction is reversed as the cloud 
leaves, the mists rise and moisture is re-evap- 
orated. In dry air, and in the absence of vapor, 
we must now accustom ourselves, in the light of 
Lord Kelvin’s experiments, to believe that the 
same process goes on when movements of the air 
are occasioned by differences of temperature and 
so of pressure. 

Quite a different phenomenon would appear to 
be that affecting a suspended needle in its daily 
variations. The force is so small that its effects 
in creating currents in our telegraph lines are on 
most days obscured by those of ‘‘electro-atmos. 
pheric” potential. It is not impossible that it 
may be attributable to the lagging behind in high 
regions of magnetized crystals of frozen oxygen, 
and the incessant evaporation and re-arrange- 
ment of these crystals under the action of solar 


heat. According to the vosition of the earth 
relative to the sun the direction of the lines of 
these crystals would vary and cause a distortion 
of the earth’s magnetic field, varying according 
to time of day and season of the year, and a con- 
sequent modification of the position of the needle. 
Some color is lent to this hypothesis from the 
fact that the curvesof declination at Madras vary 
with the position of the sun north and south of 
that place. But can large disturbances, such as 
produce violent currents in our wire circuits, 
simultaneously with swinging of the needles, be 
accounted for either by greater ‘lagging behind” 
or irregular movement of magnetized matter in 
the upper atmosphere? There seems to be no 
evidence to prove it, and it can only be hoped 
that the close attention given to the question by 
Mr. William Ellis, F. R. A.S., may be applied 
without intermission to the elucidation of the 
mystery, and that the question may be studied 
intimately and concomitantly with solar physics. 
In Mr. Ellis’s paper, read before the Royal So- 
ciety on May 5, 1892, he showed how, by actual 
observation definite and rapid movements of the 
magnets occur at times of disturbance simulta- 
neously, or nearly so, all over the earth. The 
observations were taken at Toronto, Greenwich. 
Pola, Pawlowsk, Mauritius, Bombay, Batavia, 
Zi-ka-Wei and Melbourne. At Greenwich, Mr. 
Ellis says, such sudden magnetic movements are 
always accompanied by corresponding earth cur- 
rents. We know that the solar diurnal variation 
for each place takes place according to local 
time, that is, the needle moves on its even sweep 
later at places west than at places east, so that 
the unusual magnetic impulses cannot be merely 
an increase or decrease of the foroe ordinarily 
causing variation, but a manifestation of a force 
of another character, by which the intensity of 
the earth’s magnetic elements is increased or de- 
creased suddenly from the normal. 

I cannot help noticing, in conclusion, that Mr. 
Ellis, speaking from his experience of the Green- 
wich Observatory earth current lines, says that 
the ‘‘diurnal magnetic variation of declination or 
horizontal consists principally of one bold daily 
Sweep, has no corresponding earth current, be- 
ing accompanied principally by alternating cur- 
rents, weak in character, and generally of short 
period. In the absence of magnetic dis- 
turbance there exists practically earth current 
calm.” That is, the lines are so short and the 
atmospheric conditions at Greenwioh are 80 simi- 
lar to those at the other terminals of the lines, 
that there are no ‘‘electro-atmospheric” manifes- 
tations, and that, except during ‘magnetic 
storms,” only feeble thermo-electrio currents, 
and those due to mechanical concussions in the 
neighborbood of the earth plates, are observed. 

In the study of these most interesting sabjects 
we shall hope to see all the factors that contrib- 
ute to make the phenomena complex. evolved, 


-and the modus operandi of each explained. 


There can be no doubt that in much that has 
been written and discussed in the past observers 


have unintentionally been confusing different 
causes and effects. 


Cable vs. Electricity. 


In a recent discussion on electric railroading, 
an instructive comparison of the relative effi- 
ciency of electricity and the cable for power 
transmission was thus embodied in figures: A 
steel cable one and one-half inches in diameter, 
traveling twelve miles an hour, can transmit 
nearly 2,000 horse-power. A copper wire with a 
section of one square inch wil] carry an electric 
current of 10,000 volts, at 1,000 amperes to the 
square inch. and such a current is now being 
transmitted in this country. This is equal to 


18,000 horse-power, which is enough to instantly 


rupture six cables such as are ordinarily used in 
cable traffic. 


A Phonographic Method for Recording the 
Alternating Current Curve. 


BY C. J, ROLLEFSON, 


In this paper it is intended to give only a short 
description of a method devised by the writer 
for the study of alternate current phenomena, 
After a number of devices had been tried, the 
use of the phonograph suggested itself, The 
phonograph records vibrations of sound, which 
are similar to the vibrations produced by an 
alternating dynamo, and reproduces the quality 
of the sound to such a high degree of accuracy 
that it seems that it might prove an accurate 
instrument for recording the alternating current 
curve. 

The method, in brief, consists of two opera- 
tions: first, a record of the curve must be pro- 
duced on the wax cylinder of the phonograph ; 
second, the indentations produced on the cylin- 
der in the first operation must be magnitied by 
means of a suitable multiplying arrangement. 

A section of the arrangement for pruducing a 
record of the curve on the wax cylinder is shown 
in Fig.1. A small steel magnet, a, is fastened to 
the center of the glass diaphragm, b. Around a 
amall bundle of fine iron wires, c, are wound a 
few turns of insulated copper wire, the small 
electro-magnet thus made being fastened in 
front of the small steel magnet attached to the 
diaphragm. Turning the cylinder, (', of the 
phonograph, and passing the alternating current 
through the coil of the electro-magnet, the small 


Fia. 1. 


steel magnet, a, is alternately attracted and re- 
pelled, and the vibrating motion thus produced 
transmitted to the diaphragm, b, and the sap- 
phire-arm, Z, and thus indentations correspond- 
ing to the vibratory motion of the small steel 
magnet are produced on the wax cylinder. 
The first operation is now complete ; it remains 
to magnify the indentations produced on the 
wax cylinder. A section of the apparatus which 
has proven successful for this purpose is shown 
in Fig. 2. Twosmall brass bars, BB’, are taken, 
the lower one being fastened rigidly to the dia- 
phragm arm (not shown in the figure), and the 
upper being free to move. A rubber band, n, 
passing around the two bars holds the upper bar 
in position. Between the bars are placed two 
small rollers of very fine iron wire. To the end 
of one of the rollers is attached a small mirror, 
mM, Bo that readings may be taken with a telescope 
and scale. The glass diaphragm is removed, 
and a fine wire, d, fastened to the sapphire-arm, 
l, and to one end of the movable bar, B. At the 
other end of the movable bar is fastened a rubber 
band, or spring, r, which serves to keep the 
reproducing-stylus, f, pressed against the wax 
cylinder. The producer-weight, g, to which the 
sapphire-arm is attached, is now fastened ; other- 
wise this weight would move and the movable 
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bar remain stationary. The wax cylinder, C, is 
then turned successively through a very small 
angle by means of sn arrangement not shown 
in the figure, and readings taken. 

Only a few preliminary experiments have 
been performed, but the results obtained seem 
to be very promising. That the curve should be 
absolutely perfect is. of course, not to be expected 
when inertia must be taken into account. The 
writer believes, however, that inertia does not 
play an important part in this method. The 


chemically-reduced iron in powder and paraffin, 
containing respectively 5, 10, 15, 20, 25 and 50 
per cent. of iron. 

Then for control experiments : 

10. A cylinder of agglomerate of zinc powder 
in paraffin, with 40 per cent of zino. 

11. A cylinder of brass filings in paraffin, 20 
per cent. of metal. 

12. A tube of glass, 4‘5cm. diameter, filled with 
various electrolytes. 

The manner of observing was as follows (the 


A PHONOGRAPHIC METHOD FOR RECORDING 


movement of the glass diaphragm when the 
curve is recorded on the wax cylinder may be 
made so small that the indentations produced on 
the cylinder are scarcely visible to the naked eye. 
In the second operation inertia does not enter, 
as there is no motion of any of the parts when 
the readings are taken. 

This method seems to be especially adapted 
for the study of harmonics in the alternating 
current. By the aid of König’s apparatus the 
number of harmonics present may be deter- 
mined, and perhaps, their relative intensities. 
Then, by plotting the curve, their relative po- 
sitions may be determined. These operation’ 
may be repeated several times, and thus each 
operation serve as a check on the others.— 
Physical Review, 


On Magnetization Produced by Hertzian 
Currents—A Magnetic Dielectric,* 
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BY M. BIRKELAND. 


- ‘Two years sgo it was proved by conclusive 
experiments that Hertzian waves traveling along 
an iron wire magnetize transversely the very 
thin layer into which the alternating current 
penetrates, and whose thickness does not exceed 
some thousandths of a millimeter. Once proved 
that alternate magnetization can be produced 
with such rapidity, other questions present them- 
selves. One asks, for instance, if it is not possi- 
ble to demonstrate in magnetic cylinders station- 
ary magnetic waves anslogous to the electric 
stationary waves along metallic wires.” 

The author finds that the conductivity of 
massive iron makes it an unsuitable substance, 
and uses instead a mixture of iron filings, or of 
chemically-obtained iron powder, with paraffin, 
towhich he sometimes adds powdered quartz. 
This he moulds into cylinders, and inserts as the 
core of a spiral in an otherwise ordinary Hertz 
resonator, 

The figure shows emitter and receiver drawn 
to scale, the magnetic cores are introduced into 
the spiral A, and their eftect on the length of the 
resonator spark is observed. With this arrange- 
ment of exciter the electric effect of the spiral is 
negligible, since it is well removed from electro- 
static disturbance and subject only to magnetic. 
The spiral is of twelve well-insulated turns, the 
spark-gap is a micrometer with point and knob, 
and a pair of adjustable plates to vary the ca- 
pacity for purposes of tuning. , 

He employed twelve different types of cylin- 
der, all about 20cm. long and 4cm. diameter. 

1. A massive cylinder of soft iron. 

2, A bundle of fine iron wires embedded in 
paraffin, 

3—9. Six cylinders of the agglomerate of 
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* Abstract from Comptes Rendus. 


THE ALTERNATING CURRENT CuRVE.—FIG. 2. 


experiments were done in the laboratory of 
Hertz): 

The resonator, with its spiral empty, was syn- 
tonized with the exciter and the maximum spark 
measared. It was between 4 and 9mm. long in 
these experiments. Then one or other of the 
above cylinders was introduced and the spark 
length measured afresh. 

Cylinder 1 did not affect the maximum spark- 
length. Cylinders2—4 reduced the maximum 
spark to th of its former value; 7and 8 to ;},th, 
and No. 9 to y},th of its former value (viz., from 
9mm. to 0'05mm.). Nos. 10 and 11 had but a 
feeble action; they reduced the spark from 8mm. 
to 7mm. 

Tube No. 12, filled with distilled water, scarce- 
ly affected the spark-length; the period of the 
secondary increases 8 little, but the maximum 
spark is the same as before, once syntony is re- 
established. Filled, however, with dilute 
sulphuric acid containing 10, 20 or 30 per cent., 
the tube reduced the spark considerably, in each 
case about the same, viz., from 9 to 1°8, about. 
(Currents induced by Maxwellian radiation in 
electrolytes had been already observed by J. J. 
Thomson. ) . 

eWhile trying to re-establish syntony between 
primary and secondary, I found that the period 
of the resonator was considerably increased by 
the cylinders 2—4. but that the maximum spark- 
length was much diminished. With the cylin- 
ders Nos. 5—9 in the spiral, it was no longer pos- 
sible to establish syntony, ‘‘a fact which is cer- 
tainly due to their considerable absorption of 
energy. Take, for example, cylinder 9: electro- 
magnetic energy must converge rapidly towards 
it in order to be transformed, and the space finds 
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itself empty of energy asair is exhausted of va- 
por in presence of an absorbing substance. 

“This absorption is probably due to hysteresis 
in the ferruginous cylinders; the development of 
Joulian heat, so typically shown by cylinder 12, 
being undoubtedly of the same order in cylin- 
ders 3—9 as in Nos, 10, 11. 

“It is probably by reason of this absorption 
that I bave not succeeded in establishing station- 
ary magnetic waves in a circuit of ferro-paraflin.” 


If one of the cylinders, 2—9, is wrapped in 


-tinned paper beforeintroducing it into the spiral 


A its action is completely stopped. (These con- 
ducting cores diminish the period of the reso - 
nator; it is much as if the spiral A were partially 
shunted out; but the mkximum spark returns as 
soon as syntony isre-established.) To examine 
this further he enclosed the cylinder in drums of 
cardboard having fine wires either along gener- 
ating lines or along circular parallels. The latter 
suspended the action of an interior ferruginous 
cylinder, the former did not. 

To find to what depths the magnetism pene- 
trated, Birkeland inserted hollow ferruginous 
drums into A, measured their effect, and then 
plunged solid cylinders into them to see whether 
the effect increased. 

He thus found that the magnetization easily 
traversed 7 millimeters thickness of the 10 per 
cent. ferro-paraffiin and 5 millimeters of the 25 
per cent. l 

The substance is comparable to a dielectric on 
the theory of Poisson-Mossotti. 

“The results obtained with our magnetic 
dielectric invite to new researches’’—such as the 
mechanical force excited by electric waves on a 
delicately suspended ferro-paraffin needle, and 
the rate of propagation of Maxwellian waves 
through such a substance. 


The Electrical Repulsion of Solutions. 


If an attempt be made to pass acarrentof elec- 
tricity through, for example, arsenions sulphide 
solution, the sulphide will be repelled as a whole 
from the negative electrode, and also to a cer- 
tain extent from the positive electrode, without 
appreciable electrolysis. This fact, says the 
London Flectrical Review, was observed a year 
or so ago by 8. E. Linder and H. Picton in an 
investigation on ‘‘ Solution and Pseudo-solution.”’ 
They have now examined a large number of dif- 
ferent solutions showing characteristic electrical 
repulsions, Thus aniline blue is repelled from the 
negative electrode, magdala red and methyl violet 
from the positive; sulphur and iodine from the 
negative electrode. It seems impossibleto obtain 
repulsion in an absolutely non-conducting me- 
dium for instance, iodine in carbon disulphide is 
not repelled. Again, in doubling the strength of 
arsenious sulphide, the rate of repulsion is ap- 
proximately halved. Indigo in water is repelled 
from the negative electrode, in naphtha it is not 
repelled. It was found that, in general, when 
solutions exhibiting opposite repulsions are 
mixed, complete coagulation of the dissolved 
substance occurs. Under certain conditions of 
dilution the coagulation may be avoided, and the 
aggregates of this mixture are repelled as a 
whole from one electrode. By adding a new sol- 
vent the mixture is caused to be dissociated, and 
the aggrega: es are repelled individually from their 
characteristic electrodes. Such are some of the 
results obtained up to the present. More are to 
follow, and as some of the best scientists have 
expressed their interest in the particular line of 


research which is being followed, it is reasona: 
to expect that there will be some nabla aoa. 
clusions drawn from it, which cannot but throw 
some light upon the relations existing between 
chemical affinity and what, for want of a better 
term, we call “electricity.” 


A Course of Electrical Lectures. 


A course of twenty-five lectures on Electrical 
Engineering, by Mr. Max Osterberg, E. E., 
graduate of Columbia College, will be given on 
Saturday evenings, beginning October 6, 1894, 
in the Young Men’s Christian Association Build- 
ing, corner 23d street and Fourth avenue. Tickets 
$6. For further information apply to educa- 
tional secretary, Waldo H. Sherman, 52 East 23d 
street, or to Mr. Osterberg, 232 East 62d street, 
on or before October 1, 1894. 
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Electric Railway Consolidation. 


For some time past the People’s and the Elec- 
tric Traction Companies of Philadelphia have 
been considering a plan for the consolidation of 
these street railway systems into one corpora- 
tion, and this scheme, it is stated, is practically 
adjusted. 

It is not proposed that either corporation ab- 
sorb the other, either by way of lease or sale of 
a controlling interest. A consolidation which 
would mean the annihilation of either could not 
be accomplished under the law. The plan sug- 
gested is somewhat similar to that by which the 
Peopie’s Traction Company obtained control of 
the People’s Passenger Railway Company. 

By that plan the control is secured by owner- 
ship of nearly all the stock of the Railway Com- 
pany, which was purchased by the Traction Com- 
pany at $75 per share, $5 in cash and $70 in trust 
certificates. These certificates are issued by a 
trust company and are secured by deposit of the 
shares of the People’s Passenger Railway Com- 
pany, and by contract of the People’s Traction 
Company, which guarantees payment of princi- 
pal and interest, if the dividends which are 
earned on the railway company stock are not 
sufficient for the purpose. The People’s Traction 
Company joins with the trustee in the execution 
of the certificates. 

President Sullivan, of the Electric Traction, 
unqualifiedly denied that the Electric Company 
intended to purchase the People’s Company. 
The talk of the ‘‘street” last week was full of the 
scheme and this was due to the persistent buying 
of the stock of the People’s by representatives of 
firms that have been closely identified with the 
financieriny and management of both com- 
panies. Itwas admitted by one of the parties 
interested that tke principal difficulty in the 
way of the adjustment of the consolidation was 
the price at which People’s was to be taken, and 
that the buying of stock was for the purpose of 
running the price up. This was denied by the 
People’s brokers, who claimed that the stock 
was worth even more than the price at which it 
is quoted. 

The consolidation of the two companies would 
represent a capital stock larger than that of the 
Philadelphia Traction Company. The combined 
roads run over about 200 miles of city streets, 
and when all the extensions are completed will 
occupy fully 250 miles, which is almost one-half 
of the street railway mileage of the city. 

The proposed consolidation would embrace 
nine companies that a few years ago were oper- 
ated independently. 


Y. M. C. A. Educational Department. 


There will be special exercises at the Young 
Men’s Institute, 222 Bowery, New York City, 
Tuesday, Oct. 2, to formally open the educational 
department of the work. There will be music 
and short addresses in the large hall, and all the 
class rooms will be open for the inspection of 
visitors. 

An excellent educational work is being done 
by the Institute each year. Instruction is given 
in the following subjects: Steam Engineering, 
Practical Electricity, Sanitary Plumbing, Car- 
riage Drafting, Mechanical Drawing, Architect- 
ural Drawing, Freehand Drawing, Arithmetic, 
Bookkeeping, Penmanship, Shorthand, Type- 
writing, English Grammar and Composition, 
Vocal Music and Glee Club, aud First Aid to the 
Injured. 

The classes are open to all young men between 
the ages of 17 and 35 years. A distinctive feature 
of the educational work is that the theory is 
taught to those who are getting the practical 
part of the subject in their daily work. Firemen 
are taught all the theory necessary for becoming 
engineers. Engineers are prepared to take 


charge of higher grade engines. Machinists are 
taught the mechanical drawiug which they need 
in their work, and young men in offices are 
taught commercial subjects. In this way the 
efficiency and commercial value of each student 
is increased for his present employer. 

The enrolment for the season 93-94 was 425 
young men. The quality of work done has 
shown a decided improvement each year. 

The school year continnes until May when 
diplomas and prizes are awarded by the Commit- 
tee of Management. 

Admission is free to the opening exercises on 
October 2, and all interested are invited to attend. 


s» His Honor’’ Accused of Stealing Current. 


There has been considerable friction for some 
time past between ex -Mayor Gleason, as proprie- 
tor of a trolley line in Long Island City, and the 
Steinway Railway Company, owners of acom- 
peting line of street railway, which culminated 
in an open rupture a few days ago when the 
Steinway officials charged Gleason with stealing 
electric current from their wires to run his cars. 

Electrician W. E. Shephard, having heard that 
both of the dynamosinu Gleason’s power-house had 
been rendered useless by lightning burning out 
the armatures, and that Gleason’s people had 
made a connection with the Steinway wires and 
were drawing current from them, got into his 
patrol wagon and set out on a tour of inspection. 
He found confirmation of the story, as he alleges, 
at the junction of Borden, Vernon and Jackson 
avenues, and speedily dissevered the offending 
wire and left some of Gleason’s trolley wires 
trailing from the poles. The ex Mayor was soon 
apprised of this fact and mounting his wagon rode 
in hot haste to the spot. He was mad—much 
slighter causes have aroused his choler— but after 
fuming around for awhile he set bis men at work 
repairing the damage. Shortly after they bad 
restored the broken lines, the Steinway men re- 
turned, and were about to begin the work of 
demolition again, when the redcubtable Gleason 
rushed upon the scene like a meteor and tureat- 


ened to blow the roofs off their heads if they « 


dared to lay hands on his wires. Not wishing to 
expose their brains tothe public gaze, they post- 
poned further action and sent for the legal ad- 
viser of the company. On his arrival there was 
a scene—Gleason’s abuse was showered on the 
whole Steinway Company and its officials, its 


workers, advisers and managers, ina torrent of 
words that curdled the blood of the spectators, 
but didn’t seem to dismay the counsellor, who 
retorted in a way that provoked the ex Mayor up 
to the fighting point, and he was about to jump 
on the legal gentleman when an officer made his 
appearance and stopped the row, The Steinway 
electricians, however, didn’t lay a hand on the 
Gleason ‘‘jumper” wire, but simply worked 
around their own wire,and cnt and spliced it 
with ropes and wood until the current was dead. 
The Gleason cars made slow progress by the aid 
of an emergency dynamo. 

Gleason denies that he was guilty of tapping 
the Steinway wires, and says that the wires cut 
by the Steinway electricians were on his road 
since it was built. 


The Armour Institute. 


This well-known institution occupies a place 
among the edneational facilities of Chicago 
somewhat unique, but none the less important, 
aud well deserves the approbation of all who 
have an interest in technical instruction. The 
department of electrical engineering is directed 
by Wilber M. Stine, M. S., Ph. D., whose quali- 
fications rerder him well fitted for the place. 
This department includes Electrical Engineer- 
ing, Laboratory Practice, Advanced Physics, 
Chemistry, Electrical Plant, Power Equipment, 
Lecture and Laboratory Equipment. The tuition 
is $60 a year, besides a laboratory fee of $5 per 
term. 


Vol. vri., No. 10 


A WESTINGHOUSE NIGHT. 


fponte t ED 


The New Works at Brinton the Scene of Festivity and 
Dancing. 

On Wednesday evening last, the city of Pitts. 
burg gave a reception and banquet to the 
G. A. R. visitors who have been holding their 
annual encampment there. The new works of 
the Westinghouse Company at Brinton were 
chosen as the most desirable place as the gather- 
ing was a large one. 

Special trains conveyed the guests direct to the 
works, and the 8,000 people present were con- 
veyed to and from the city with perfect conve- 
nience to every one. 

The extent of the plant was the marvel of all, 
few of whom had realized the extent of buildings 
720 feet long. The interiors have all been 
painted white, and the 400 are lamps, which had 
been connected for the occasion, furnished 
plenty of light. There were music and daucing 
for the merry and a sumptuous banquet for the 
hungry. The guests of honor were Gov. McKin- 
ley and ex-Gov. Alger. 

It was a gala night in the history of Pitts- 
burg’s best society, which turned out in full 
force. The ladies of the Reception Committee 
included Mrs. George Westinghouse, Jr., Mrs. 


Herman Wertinghouse, Mrs McKinley, wife of 
Gov. McKinley, Mrs. John A. Logan, Mrs. C. L. 
Magee, Mrs. R. A. Alger, Mrs, Lucius Fairchild, 
Mrs. C. C. Wiley, Mrs. Robert Pitcairn and Mrs. 
Scott Ward. 

No manufacturing plant has ever had a house- 
warming of such magnificence, or one which will 
be so long and pleasantly remembered by so 
many people. 


National Electric Light Association. 


The Executive Committee of the National 
Electric Light Association held a meeting at the 
Hotel Brunswick, New York City, September 
11, to determine the place for holding the next 
annual convention of that body. 

The members in attendance were President 
M. J. Francisco, Secretary Geo. F. Porter and 
Messrs. Jas. I. Ayer, H. J. Decamp, H. J. 
Smith, C. O. Baker, Jr., aud E. F. Peck. 

The electrical press, which had been invited tu 
attend, were represented by C. W. Price, Electri- 
cal Review ; W. D. Weaver, Electrical World; 
Geo. M. Phelps, Electrical Engineer, and Geo. 
R. Metcalfe, ELECTRICITY. 

Dinner was served for the members at 7 o'clock 
during which the location of the next convention 
city was informally discussed. Cleveland, Ohio, 
was finally selected for the meeting, which will 
be held February 19, 20 and 21, 1895. 


Personal. 


Mr. Morgan Brooks, president of the Elec- 
trical Engineering Company of Minneapolir, 
Minu., was in New York last week. Mr. Brooks 


spoke cheerfully of the prospects for improve- 
ment in the electrical business throughout the 
country. 


Mr. William B. Roberts, formerly general 
manager of the Rockford (Ill.) Electric Manu- 


facturing Company, is now with the Johnson 
Electric Service Company, 38 Clifford street, De- 
troit, Mich. 
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Legal Note. 


The affidavit of Thomas A. Edison, which i8 
attached to the bill asking the appointment of 
a receiver for the North American Phonograph 
Company, has just been filed. He alleges that 
the company became indebted to him $78,518.37, 
in addition to 220 bonds of $100 each, the inter- 


est on which had not been paid; that the are 
pany gave him a promissory note, and pledge 
the total stuck of the Edison Phonograph Com: 
pany which it possessed as collateral security 
that the note has never been paid, and that i 
sold the stock at auction for $10,000, and that the 
remainder of the money has never been prid. 
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Canadian Notes. 


Letters patent have been issued to the Packard 
Electric Company, capita] $300,000, f: r the mar- 
nfacture of an electric plant at Toronto. The 
incorporators are all Americans with the excep - 
tion of Messrs. C. C. Page and F. Cavanagh, of 
Moutreal, and A. Mackenzie, of Toronto. 

Mr. Wm. McKenzie, president of the Toronto 
Street Railway Company, and Mr. Mann, of 
Montreal, have submitted a proposal to the Win- 
nipeg City Council for the erection of extensive 
gas works on condition of certain concessioxs. 
It is said they are also considering the extension 
of their street car system to Armstrong Point, a 
residential suburb about two or three miles from 
the center of the city. 

Stouffville, Ont., isto have an incandescent 
system of electric light. 

It is said the City Council of Hamilton will be 
asked shortly to submit a by-law to the rate- 
payers asking a bonus of $125,000 in aid of 
the Hamilton Waterdown and Guelph Electric 


Railway. It is said the promoters of the road, 
among whom are J. T. Flatt, W. O. Sealy and 
W.P, Howland, of Toronto, have enough money 
subscribed to build the road, with the aid of the 
bonus asked, the estimated cost of which is in 
the neighborhood of $300,000. 


There is an agitation on foot in Ottawa for 
a limited Sunday service. This is the first time 
the Sunday car question has been raised in Ot- 
tawa, and it is not unlikely it will lead to a lively 
tight. 

It appears that the rumors as to the sale of the 
Metropolitan Street Railway to the Toronto 
Company are without foundation. Mr. J. C. 
Grace, secretary of the Toronto street railway, 
says he knows nothing of the matter. 

W. H. Glassco, W. Southam, Richard Fuller, 
J. W. Hendrie, W.A. Wood, W.W. Osborne and 
John Patterson, of Hamilton, have applied for 
incorporation for the Cataract Power Company. 
The capital stock of the company is $100,000. 
The object of the company is to bring electrical 
power from Niagara Falls to Hamilton. 


General News. 


What is Going on in the Electrical World. 


McKeesport, Pa.—'I'he McKeesport and Wil- 
merding Electric Railway Company has pur- 
chased outright the Citizens’ Railway. 


Rochester, N. ¥Y.—The Rochester Electric 
Railway has been leased to the Rochester Rail- 
way Company for a term of filty years. 


‘Elmira, N. Y.— Propositions are under discus- 
son for the reorganization of the Improvement 
Company, which controls the electric light plant 
and street railways. 


Alameda, Cal.—The Alameda, Oakland and 
Piedmont Electric Railroad Company was granted 
a franchise for their proposed road on an offer of 
2 per cent. of the gross receipts. 


Florence, Col.—At a special election called 
for that purpose a franchise was granted to the 
Arkansas Valley Electric Company to erect an 
electric light plant for this city. 


Gettysburg, Pa.—The power house of the 
Gettysburg Electric Light Ccmpany was burned 
to the ground on the 10th inst. The loss to the 
Company is estimated at $40,000. 


Oswego, N. Y.—The commissioners of public 
works have prepared specitications on which bids 
will be solicited for electrically lighting this 


ide streets. All bids must be in before October 


l Bordentown, N. J.—An ordinance authoriz- 

mg the organization of an electric light company 

in this town was presented at the last meeting of 

council, read and referred to the law aud or- 
nance committee. 


Council Bluffs, lowa.—The electric railway to 
e Manawa 18 so far assured that the pro- 
REA as to have rails laid before Novem- 
€ ave the road full ipped before 

the 1st of June next. Pat ee Nena 


Boston, Mass.—The work of placing the over- 
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head wires underground is proceeding rapidly 
and smoothly. Commissioner Murphy says that 
every wire in the section laid out will be under- 
ground by the end of the year. 


St. Louis, Mo.—Electricambulance cars have 
been tested here and proved satisfactory, greatly 
reducing the time required to remove patients to 
distant hospitals. The cars are switched off the 
street lines on to tracks laid to the hospitals. 


Dayton, Ohio.—A committee report from the 
board of trade recommending the construction 
and operation of its own electric light plant by 
the city has been presented to the board of city 
affairs aud referred to the committee on light. 


Chagrin Falls, O.—The Chagrin Falls Elec- 
tric Light Company has been granted a ten 
years’ franchise by the council for lighting the 
town, and bas commenced the work of putting 
in its plant. The company is required to turn 
on the lights by October 1. 


New York. The directors of the Western 
Union Telegraph Company at a meeting on the 
12th inst. declared the regular quarter'y dividend 
of 1} percent. The tinancial statement shows s 
surplus after charges and dividend of $365.000, 
against $381,154 in the same quarter of 1893. 


Grand Rapids, Mich.—E. C. Paramore and 
Thomas F. Brady, Philadelphia electricians, 
have had a consultation with the board of trade 
and geveral local capitalists with a view to estab- 
lishing a plant here for the manufacture of elec- 
trical machinery and all kinds of electrical appli- 
ances. 


Somerville, N. J.—The board of commission- 
ers has granted the right of way through the 
maint street of this town to the New York and 
Philadelphia Traction Company. It is now 
thought the Traction Company will have no dif- 
ficulty in getting a like privilege in the neigh- 
boring towns. 


Willimantic, Conn.—The Willimantic Elec- 
tric Light Company are enlarging and improv- 
ing their plant. They are putting ina new Ball 
dynamo to run their street lamps and twelve new 
Ball street lamps. They also have a Westing- 
house dynamo ordered, to be connected for use 
in case of accident to the dynamo now running. 


Helena, Mont.—The consolidation of the 
Helena Electric and Rapid Transit railways has 
gone into effect. The two properties were placed 
in the hands of a committee of trustees, consist- 
ing of H. M. Parchen, C. K. Wells and T. A. 
Marlow, to manage affairs until the details of the 
operation of the consolidated company can be 
perfected. 


Haddonfield, N. J.—The township committee 
has passed the ordinance granting to the West 
Jersey ‘lraction Company the privilege of laying 
a double track road from the borough limits of 
Collingswood to the Haddonfield borough limits, 
on the turnpike, and also to erect poles and 
string wires. Work will be commenced im- 
mediately. 


Indianapolis, Ind.—The Jenney Electric 
Company denies the statement tbat its removal 
to Springfield, O., was caused by an insufficiency 
of accommodation at the banks here, and asserts 
that the principal cause was the high rent it 
would have tu pay for the ground needed. The 
company will employ 160 men when In operation 
at Springfield. 

Philadelphia.—TLe Traction Company is ar- 
ranging to take up its cable system, which is to 
give place to the trolley. The principal engineer- 
ing difliculty in making the change 1s the work of 
taking up the conduits which were laid in solid 
cement and strongly coustructed. A powerful 
machine is being built with claws strong enough 
to lift the conduit and its adherings. 


Jamestown, N. Y.—The common council has 
accepted the bids of the following companies for 
the city’s electric light plant: For the erection 
of the building, Mahoney & Jones, of James- 
town; the steam system, the Russell Engine 
Company, of Massilon, O.; alternating dynamo, 
the Westinghouse Company; three arc dynamos 
and complete pole service construction, the 
Standard Electric Company. 


Reading, Pa.—The Pennsylvania Street Rail- 
way Association at their meeting here lately 
elected the following officers: President, John 
A. Rigg, Reading; first vice-president, Robert 
E Wnght, Allentown; second vice president, G. 
A. Greenwood, Pittsburg; secretary, S.P. Light, 
Lebanon; treasurer, W. H. Launius, York; ex- 
ecutive committee: C. L. Magee, Pittsburg; J. 


119 


J. Patterson, Lancaster; B. F. Myers, Harris- 
burg, with the president and secretary ex-officio. 


Detroit, Mich.—The corporation of Charles 
F. Rich & Co., who filed a chattel mortgage on 
June 29, have reorganized under the name of the 
Charles F. Rich Company for the manufacture of 
gas and electric fixtures. Mr. Rich states that 
“ the new corporation starts in without any indebt- 
edness and with the determination that with re- 
duced expenses and increasing business it will 
be of sufficient commercial importance to its old 
eee to eventually make good any immediate 
osses.’’ 


Manchester, Ohio.—The proposed electric 
railroad between Manchester and West Union 
will be built and the work will begin within 
three weeks. The company has been incor- 
porated as the Manchester and Northern Railway 
Company. It is now proposed to extend the 
road to this city, where it will connect with the 
Cincinnati, Portsmouth and Virginia Railroad, 
and Frank E. Holliday, of Ironton, the promoter 
of the line, has taken action in securing the right 
of way between West Union and here. 


- Peekskill, N. Y.—A company is being formed 
here to build and operate an electric trolle 
railroad through the principal streets of this 
village. The road will probably connect with 
Lake Mohegan, a favorite resort several miles 
out of town, and with the State Camp of Instruc- 
tion. The directors are Charles E. Hammond, 
Dr.J. N. Tilden. T. D. Husted, J. W. West- 
brook, Henry L. Armstrong, of Peekskill; A. E. 
Beach, E. B. Gallagher, G. D. Hiscox and B. J. 
Rogers, of New York. They have alreedy pur- 
ast property for a power-house and car 
sheds. 


Paterson, N. J.—The New Jersey Electric 
Railway Company has filed its certificate of in- 
corporation in the Passaic county clerk’s office. 
The stockho!ders are the same men that are in- 
terested in the system of railroads running be- 
tween Paterson, Passaic, Rutherford, Carlstadt, 
Garfield, Hoboken and Jersey City, and known 
as the Morrisee system of electric railroads, The 
new company will construct a line over the Val- 
ley road, which skirts Garret Mountain, an ex- 
tension of the Orange range, from Paterson to 
Orange, and eventually will build a road to Phila- 
delphia. 


Trenton, N. J.—Sealed proposals will be re- 
ceived at the office of the Adjutant-General] at 
Trenton, until 12 o’clock on Tuesday, the 25th 
inst., for furnishing material and labor neces- 
sary to erect and complete electric wiring for the 
Jersey City Armory, including electric apparatus 
for lighting gas fixtures in drill shed only. Plans 
and specifications will be on file at the office of 
the architect and engineer, Charles Alling Gif- 
ford and William P. Field, in Room 435, Pru- 
dential Building, Newark. Proposals must be 
on blanks and enclcsed in envelopes to be fur- 
nished to the contractor. The right is reserved 
to reject any and all bids. 


Baltimore, Md.—At the breaking of ground 
for the Baltimore, Middle River and Sparrow's 
Point Electric Railway on the 4th inst., three 
nickel plated picks were used, and when they 
struck the sod a cheer went up from 500 throats, 
a brass band played ‘‘My Maryland,” and there 
was great enthusiasm. A luncheon was subse- 
quently served at which prayer was offered by 
Rev. J. Wynne Jones, who afterward made one 
of the best speeches of his life, in which he said 
he knew of nothing that has been a greater 
blessing to the working classes than the outlying 
electric roads. The directors of the new company 
are James Young, James Gilmor, Daniel Crook, 
Levin Morris, J. Theodore Oster, August Wehr, 
George R. Willis, Jacob W. Hook, J. J. For. 
een Theodore J. Gorsuch and Thomas B. 

atch. 


Washington, D. C.—Some experiments are 
in progress under the direction of the Light- 
house Board to test a method of obtaining 
telephonic communication between the Govern- 
ment lightships lying off the Atlantic and Pacific 
coasts from two to twelve miles with the main 
land. Many experiments looking to this end 
have been made in the past, both by the United 
States and England, but all attempts heretofore 
have failed owing to the fact that the cable 
connecting the lightship with the main shore 
always fouls with the anchor chains of the light- 
ship in the course of time, as aresult of the 
shifting of the ship due to the action of wind 
and tide. A Western electrician has submitted 
to the Lighthouse Board a plan to overcome this 
difficulty and the board is now making an exper- 
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iment with a cable between Scotland Lightship 
and Sandy Hook. Rear-Admiral Greer has 
issued instructions to mariners not to anchor 
within 1,000 feet of the cable buoys during Sep- 
tember and October. 


Gilliland Telephone Company. 


The Gilliland Telephone Company, of 186-188 Fifth ave- 
nue, Chicago, are now prepared to sell outright Tele- 
phones, Magneto Transmitters, Magneto Bells, Telephone 
Switchboards and Apparatus. 

The Gilliland Telephone Company are incorporated and 
thoroughly organized for the further purpose of construct- 
ing Telephone Exchange plants, building private lines, or 
equipping hotels, factories, resident apartments or de- 
partment stores with a complete telephone speaking tube 
system. ‘he company’s Telephone set consists of Mag- 


neto Call Bell, Desk and Backbc ard, Hand Receiver with - 


Cord and Bi-Polar Magneto Transmitter, neatly and com- 
pactly put together in a style familiar to the public, and 
their aim is evidently tosupply a telephone which will 
give satisfaction both electrically and mechanically. In 
principle of construction those features are embodied 
which experience in Telephone service demonstrate to be 
the most efficient and reliable. The Gilliland Telephone 
is at once simple in construction and reliable in opera- 
tion ; it requires no battery and is non-infringing; it can 
be applied to long or short distance lines, for“ metallic” 
or ground circuit. Telephone experts who have made 
Careful and thorough tests unhesitatingly pronounce this 
Telephone, if not unequalled, absolutely of the first class. 

The Gilliland Company employ men of experience and 
ability for the purpose of Telephone Exchange construc- 
ti n and electrical work, and are prepared to furnish esti- 
mates promptly, or contract for electrical work at once. 
They solicit correspondence. 


———. . 


A New Trolley. 


The accompanying illustration gives an excellent view 
of the Faulk trolley wheel and harp,which ts being offered 
to street-railway people by the Central Electric Company, 
178175 Adams street, Chicago. 
W. R. Garton, in charge of their 
street-railway department, con- 
siders this a great improvement 
over other styles of wheels which 
use graphite or roller bearings. 
The Faulk trolley is constructed 
with cone bearings, so arranged 
that they adjust themselves au- 
tomatically to the slight wear 
The wheel is at all times Kept in 
a perfectly true position, so that 
while it i8 allowed to revolve 
with entire freedom it never 
rattles or wobbles. Animportant 
feature is the ‘‘dope” chamber in- 
side the wheel. This carries suf- 
ficlent lubricant for many miles 
of travel. No grease or oll 18 
wasted by dripping or leaking. 
All removable parts are secured 

- by steel cotter pins so that they 

cannot work loose. The Central 

| Electric company has some new 

a 9 literature in preparation de- 
scribing improved railway devices; these circulars will 
be mailed to every one interested. 


COMMERCIAL PARAGRAPHS. 


The new catalogue of the Jona Manufacturing Company, 
886 Congress street, Boston, supersedes all previous lists 
sent out by the company, and customers are requested to 
send for the new issue as the price lists have been changed 
to correspond with the net prices of goods. The Cutalogue 
has handsome illustrations of the company’s specialties, 
including switches, flush switch plates, cutouts, street 
fixtures, time registers and gongs. 


A pamphlet just issued by the Johnson Electric Service 
Company, of Boston, Milwaukee, Minneapolis, Detroit 
and Pittsburg, contains a description of the Johnson sys- 
tem of temperature regulation, a number of illustrations 
of the apparatus and several pages giving names of public 
buildings, hospitals, asylums, churches, hotels, theatres, 
offices and private dwellings in which the system 1s in 
use. The Johnson system of heat regulation has grown in 
favor in every locality in which it has been observed in 
practical operation, and the long list of installations re- 
corded in the pamphlet attests its popularity. It can be 
applied to any system of heating. 


The Wirt Electrical Indicators were designed to avoid 
as far as possible the defects of other apparatus of the 
kina used in incandescent lighting, and are ‘simple, sen- 
sitive, accurate, constant and durable.” The cases of the 
instruments are entirely of metal, as are all other parts, 
except where insulating material 1s used. The moving 
system is extremely light and pivoted with strong, well- 
tempered, perfectly polished pivots with ruby jewels. 


The instrument can be read at a distance, and the slightest 
variation is quickly noticed with the help of the movable 
index or sight, which is provided with all volt and with 
constant current ampere indicators. The consumption of 
energy isso small as to permit the instrument to be left 
in circuit continuously. The indicators are manufactured 
by Charlies Wirt, 56 Fifth ave., Chicago. 


The Dale Manufacturing Company, 22 Cortlandt street, 
New York, have issued a neat and well-filled catalogue, 
profusely illustrated with cuts of their electric and com- 
bination fixtures and materials used in interior wiring. 
Operators of electric lighting and power plants, electrical 
contractors and wiremen should have a copy always at 
hand. 


The Mather Electric Company of Manchester, Conn., re- 
port as a sign of the revival in the electrical business the 
closing in three consecutive days last Week of contracts 
for more than 1,500 horse power of their standard appa- 
ratus, consisting of direct connected and belted generators 
and their Manchester type slow speed motors. This, with 
the other work the Mather Company now have on hand, 
will compel them to at once increase their working force, 
although part of their works Is now being operated at 
night. They also report through their New York contract- 
ors, Messrs. H. B. Coho & Co., 208 Broadway, the sale of all 
the electrical machinery for the new Odd Fellows Hall at 
Philadelphia, consisting of one 30 K.W.. one 50k. w., and 
one 80 K. w. direct connected generators and five Manches- 


_ ter type slow speed motors from 1 to 40 H.P.; also the sale 


to Henry R. Worthington Company for their Brooklyn 
Hydraulic Works, one 600 light dynamo, one 50 H. P. 220 
volt generator and one 10 EH. P. motor. 


INCORPORATIONS. 

The Block Lighting and Power Company No. 1, New 
york City—to manufacture electricity for producing light, 
heat and power. Capital stock, $50,000. Promoters: Rob’: 
Stafford, A. M. Palmer, Edward Lauterbach, New York 
City. 

The Middletown Electric Light and Power Company. 
Midd!etown, Ohio—to generate and supply electricity tor 
light, heat and power. Capital stock, 84,006. Promoters: 
E. H. McKnight, Joseph Schuer, W. J. Peters, George 8. 
Long, Sam J. Miller, Jacob Henne. 


The Chicago, Oak Park and Harlem Street Railway Com- 
pany, Chicago, 111.—to construct, own and operate street 
railways in Cook County, and furnish electric light, heat 
and power. Capital stock, $60,000. Promoters: Jno. C. 
Schumacher, Jr., Jno. Gnaedinger, Gustav A. Pudewa, 
Frank Troost, Henry D. Schumacher. 


The Momence Electric Ball Storage Battery Company, 
Momence, Ill.—to manufacture storage batteries and other 
electric appliances. Capital stock, $15,000. Promoters: 
Chas. A. Smyth, Liccoln Walker, Frank E. Lane. 


The Coalport-Irvona Light, Heat and Power Company, 
Coalport, Pa.—to supply light, heat and power by elec- 
tricity in Coalport. Capital stock, 810,000. Promoters: 
R. A. Holden, A. P. MacLeod, Coalport ; J. E. McDowell, 
Irvona, Pa. 


Brown's Electrical Supply Company, Minneapolis, Minn. 
—to manufacture all kinds of electrical and mechanical 
appliances, attachments and machines, etc. Capital stock, 
$250,000. Promoters: Chas. D. Brown, Wm. H. Brown, 
P. W. McAllister, Minneapolis. 


The Phenix Electric Light Company, McKees Rocks, 
Pa. Capital stock, $5,000. Directors: John E. Heinzman, 
W.S. McLain, Jr., Pittsburg ; Edwin C. Johnson, Alle- 
gheny City. 

The Lancaster and Susquehanna Railway Company—to 
build an electric line from Lancaster to Columbia, Pa. Cap- 
ital stock, $100,000. Directors : John S. Gray bill, president ; 
William B. Given, Sam Matt. Friday, Samuel O. Frantz, 
Horace L. Haldeman, J. W. Bausman and John Hertzler. 


The Southwestern Suburban Kapid Transit Company, 
Chicago, Ill.—to build, equip and operate a horse or 
dummy railroad with motive power furnished by horse, 
dummy or electricity, to build, maintain and operate elec- 
tric plants for furnishing heat, ight and power. Capital 
stock, $1,000,000. Promoters: Arechan H. Minassian, New- 
ton Wilcoxon, Frank M. Sherman. 


The Northern Electric Passenger Railway Company—to 
build and operate an electric railway from a point on the 
Limekiln Pike, near Edge Hill Station, Montgomery Co., 
Pa., to Philadelphia, including a number of streets within 
thatcity. Capital stock, $100,000. Incorporators: A.C. Milll- 
ken, Pottsville; Charles H. Davis, S. S. Evans, G. L. Mar. 
tin, N. A. Waldron, Philadelphia, and W. B. Perry, Lang- 
horne. 


The Reading and Pottstown Electric Railway Company, 


Capital stock, $100,000, was chartered at Harrisburg on the 
12th inst. 


The Portchester, Rye and Mamaroneck Electric Railway 
Company—to construct a street railroad about nine miles 
lor g in the village cf Portchester and in the towns of Rye, 
Hariison and Mamar neck, Westchester County, N. Y. 
Capital stock, $150,060. Directors: John W. Lounsbury, 


William Ryan, William L. Ward, Hanford M. Henderson 
John F. Mills and Josiah N. Wilcox, of Portchester . 
Bernard Bruch, of Rye ; John A. Tremper, T. Floyd Wood. 
worth and Charles D. Haines, of Kinderhook, and w 
Miller, of Valatie,N. Y. 


Monticello Light, Heat and Power Company of Monti- 
cello, Sullivan County, N. Y. Capital stock, $20,000. Di. 
rectors: Frederick B. Hulse, of Thomsonville, N. Y., Me. 
dad E. Stone, of New Brighton, N. Y.; and Hiram x. 
Hulse, of New York City. 

The Key West Light and Power Company, Key West 
Fla., have published articles of incorporation and will ap. 
ply to the Governor of the State for a charter. They will 
construct and maintain a street railroad on the inland of 
Key West to be operated by electric power, and will use 
the electric power for lighting and other purposes. 
Capital stock, $125,000. Directors: John Jay Philbrick, 
George W. Allen and Joseph C. Whalton, Jr., of Key West, 
Fla, aod Lycurgus Lafin and Albert S. Latin, of 
Chicago, lL 
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ELECTRICAL PATENT RECORD. 


LETTERS PATENT 188UED SEPTEMBER 11, 1894. 


ELECTRIC RAILROADS AND APPLIANCES. 


525,690. Electric-Railway System. Charles S. Bradley, 
Avon, N.Y. Filed Jan. 2, 1894. 

525,782. Combined Brake and Electric Switch for Street- 
Railway Cars. George Brown, Lang Island City, N. Y. 
Filed Jan. 20, 1894. 

625,789. Trolley-Pole Connection. Maurice R. Mahon and 
John M. Crane, Newark, N. J. Filed Nov. 10, 1898. 
525,864. Electric Railway. Herbert E. Rider, New York, 
N. Y., agnor to Adolph Falck, same place. Filed 

Feb. 26, 1804. 

625,886. ‘Trolley for Electric Railroads. Edward Dawson, 
Terre Haute, Ind. Filed Dec. 26, 1898. 

525,945. Conduit System for Electric Railways. William 
G. Creighton, Chicago, Ill. Filed Feb. 28, 1894. 


BLECTRIC LIGHTS AND APPLIANCES. 


525,735. Electric-Arc Lamp. Stewart L. Campbell, Kala- 
mazoo, Mich., assignor of One-half to Henry W. Rood, 
same place. Filed Jan. 23, 1894. 

525,748. Electric Arc Lamp. Alexander B. Roney, ra or 
111., assignor to John E. Jacobs, same place. Filed 
March 7, 1894. 

525,888. Manufacture of Carbons for Electric Lamps. 
Thomas A. Edison, Menlo Park, N. J., assignor to the 
Edison Electric Light Company, New York,N. Y. Filed 
March 20, 1880. 

525,909. Incandescent Lamp Stand and Reflector. George 
F. Klemm, Philadelphia, Pa. Filed June9, 18%. 

525,929. Spark Shield or Protector for Electric-Arc Lamps. 
William M. Tompkins, Philadelphia, Pa., assignor of 
one-half to Albert H. Manwaren, same place. Filed 
June 22, 1893. 

525,948. Electric Arc Lamp. Harold E. Bradley, New Bed- 
ford, Mass. Filed Feb 28, 1894. 


MOTORS, DYNAMOS, ETC. 


525,689. Electric Transformer. Charles 8. Bradley, Avon, 
N.Y. Filed Aug. 22, 1891. 

525,697. Winding for Drum Armatures in Dynamo Ma- 
chines. Rudolf Eickemeyer, Yonkers, N. Y. Filed 
March 9, 1892. 

525,698. Armature for Dynamo-Electric Machines. Rudolf 
Eickemeyer, Yonkers, N. Y. Filed April 8, 1894. 

525,769. System of Electrical Distribution. James F. Mc- 
Elroy, Lansing, Mich. Filed Oct. 5, 1887. 

525,686. Self-Adjusting Brush for Dynamo Electric Ma- 
rae William L. Bliss, Brooklyn, N. Y. Filed April 

, 1894. 

525,998. Means for Equalizing Electromotive Force of Dy- 
namos. Morris Moskowitz, Newark, N. J., asaignor, by 
direct and mesne assignments, to the National Elec- 
tric Car Lighting Company. Filed June 15, 189%. 

526,016. Electric Motor. John S. Losch, Summit Station, 
Pa. Filed March 6, 1894. 


TELEPHONE AND TELEGRAPH APPARATUS. 


525,702. Telephone-Call System. Ezra T. Gilliland, Pel- 
ham Manor, N. Y., assignor to the American Bell Tele» 
hone Company, Boston, Mass. Filed Nov. 27, 1888. 
625,708. Telephone Call System. Ezra T. Gilliland, Pel- 
ham Manor, N. Y., assignor to the American Bell Tele- 
phone Company, Boston, Mass. Filed Jan. 11, 1894. 


MISCELLANEOUB. 


525,704. Electric Clock. Fred L. Gregory, Chicago, Ill 
Filed Jan. 30, 1894. É 

525,708. Bus-Bar Inavieune Support. Albert D. Herrick, 
Schenectady, N. Y., assignor to the General Klectric 
Company of New York. Filed April 11, 18%. J 

525,780. Electric Fan. Charles Wachtel, Newark, N. d. 
Filed Jan. 17, 1898. Renewea Feb. 23, 18%. 

525,732. Electrolytic Apparatus. Emile Andreoli, London, 
Eng. Filed Aug. 4, 1893. 

525,779. Synchronizing Mechanism for Electric Clocks. 
Edgar Ayres, Sydi ey, New South Wales. Filed Oct. í, 
1 


893. 

525,800. Manufacture of Wire Strips or the Like by Elec- 
trodeposition Richard D. Sanders, Eastbourne, Eng. 
Filed Aug. 3, 1892. ii 

525,828. Electrical Igniter for Gas or Hydrocarbon : 
gines. Paul A. N. Winand, Philadelphia, Pa., assi Jod 
to Mesa, hirichen Schumm & Co., same place. 

ul 893. 

525,340.. Lightning-Arrester. Archibald L. Courtright, 
Keokuk, Iowa. Filed Feb. 1, 1894. paul 

525,866. Electrical Signaling Apparatus for Rallways. 
Schwenke, Zerbst, Germany. Filed April 8, 188 Bos 

525,874. Electric Annunciator. Henry C, Thomson, : 
ton, Mass., assignor to the Electric Gas Lighting COM 
pany of Maine. Filed July 2, 1894. Fricke 

525,891 ` Fastener for Electric Wires. Harry C. 
Pittsburg, Pa. Filed June 14, 1894. sa. Goold 

525,894. Recording-Voltmeter. Frederick D’A. atti 
Schenectady, assignor to the Edison General Elect 
Company, New York, N. Y. Filed April 16, 1892. <3 

625,986. Electric Switch. George Baehr, Jersey City. Filed 
assig nor to Samuel O'Connor, Brooklyn, N. Y. 

Jan. 9, 1894. iecit 

525,992. System of Lighting and Heatin Cars by o 
city. Morris Moskowitz, Newark. N. J., ASIE Elec. 
direct and mesne assignments, to the Nationa 
tric Car Lighting Company. Filed March 31, 18%. 
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EDITORIAL NOTES. 


—_—__ 


Street The opposition which was at first 
Car offered to the introduction of 
Brakes. trolley cars into a number of 


large cities, and which was chiefly based upon 
the alleged ‘‘ deadly ” quality of the trolley, has 
been wonderfully modified by subsequent expe 
rience with this now very general motive power 
for street cars. ELECTRICITY contended from the 
start that the accidents which provoked the op- 
position to electric railways were almost without 
exception due to the speed and lack of brake 
power of the cars, for which the motive power 
was in no way responsible, and this view of the 
subject is now generally accepted. 

The importance of the brake on electric cars, 
or apy others which travel at the rate of speed 
demanded by the public to day, is not secondary 
to that of any other mechanism on the car in its 
relation to safety of pedestrians, yet it must be 
admitted that this feature of the car equipment 
has failed utterly to keep pace with the im- 
provements which have been made in the driving 
mechanism. For the pasttwo or three years 
the demand for safety appliances has been met 
by the introduction of fenders, nets, guard rails 
and other modifications of the cowcatcher, 
which, if less deadly than the car wheels, are 
nevertheless worthy of being carefully avoided, 
and as the most efficient of these devices can 
only mitigate the consequences of a collision 
they are obviously as a cure of much less value 
than some means of prevention. 

The subject is recalled by the interesting paper 
by Mr. Sperry, which we printin part this week. 
on the “ Electric Brake in Practice,” and aside 
from the unique method of braking de- 
vised by him, the paper contains a number of 
valuable suggestions on the subject of brakes in 
general which can be profitably studied by 
ever one interested in the subject of electrico 
traction. 

The demand for rapid transit in cities has 
made a speed far in excess of the car horse a 
necessity and the question of safety of foot pas- 
sengers is the only limiting condition in deter- 
mining the speed ailowable. It is apparent also 


that the danger to pedestrians does not depend 
directly upon the car speed, but is in reality pro- 
portional to the time and distance within whicha 
car may be brought from full speed to fall rest, 
or in other words, it depends almost entirely on 
the efficiency of the brake. The ordinary hand 
brake used on heavy electric cars is by no means 
a satisfactory device even for the usual speed 
limit of eight miles an bour, and considered as 
an emergency brake it is entirely inadequate. 
Ite defects, many of which are pointed out by 
Mr. Sperry, are very well understood by railway 
men, but the expense of any kind of automatic 
brake has we believe been the main reason for 
retaining the same device for electric cars that 
was used on the slower and much lighter horse 
cars. 


It would be well, however, to consider the cost 
of accidents in connection with the subject of 
brakes before the actual expense of these safe- 
guards is determined. Of the number of acci- 
dents which have occurred on the large railways 
in thickly settled districts, probably seventy-five 
per cent. might have been averted by the use of 
powerful emergency brakes, so that a very large 
proportion of the damages collected for accidents 
might properly be charged against the brake. 
In this aspect of the case it is more than proba- 
ble that a considerable extra outlay for brake ap- 
paratus would result in material ultimate 
saving to the railway company. For roads on 
which steep grades are encountered, something 
more than the mechanical hand brake is abso- 
lutely essential, as the least derangement of this 
apparatus imperils not only pedestrians crossing 
the tracks. but all the passengers in the car as 
well. In the case of an electric car the alterna- 
tive of reversing the motors is always at hand, 
but this is by no means a sure remedy as the vio- 
lence of the shock is liable to strip the gearing 
or burn out the machines. Moreover, with some 
equipments the time required to manipulate 
extra switches will make this method unavail- 
able. 

The electric railway offers exceptional facili- 
ties for emergency brakes, as will be seen from 
Mr. Sperry’s paper, and with this olass of brakes 
the retarding force is properly applied, contrary 
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to the action of the hand brake. To stop 4 car 
in the minimum time and with the least jar, the 
greatest retarding force should be applied at 
first when the force of inertia isthe greateet, and 
may be then reduced as the momentum of the 
‘car decresses. Another important point in the 
system described by Mr. Sperry is that the mo- 
mentum of thecar is utilized to stop it, thus sav- 
ing any drain on the station current, and making 
the device equally effective when the trolley con- 
nection is broken. 

Anemergency brake will before long be re- 
garded as an essential part of electric railway 
equipments, and in addition to the usual hand 
brake it will provide every reasonable safeguard 
that can be demanded. 

It would be well, therefore, instead of defeat- 
ing the ends of rapid transit by fixing a limit to 
the speed of street railway cars, to legislate for 
the safety of foot passengers by requiring 
brakes which will bring a car to rest from full 
speed within a specified distance. 

x * x 

A The legal department has de- 
Far-Reaching clared that the G. E. Co. had 
Decision. little at stake in the feeder 
patent case recently decided against them. The 
patent if sustained would have been the most 
valuable in their list. They have spent on it up 
to date over $500,000. But of course there was 
“ little at stake.” A dozen blackmailing suits 
based on the feeder patent are killed before trial 
by Judge Acheson's decision, and yet the lawyers 
cannot see any reason to mourn. Why should 
they? There isa fund of $800,000 for them to 
spend this year, which naturally takes precedence 
of every other obligation of the company, even 

interest on the bonds, 

As a matter of fact the loss of the feeder and 
main patent is the severest kind of a blow to the 
hopes of the company for continued existence. 

It takes away almost the only remaining link 
tying the Edison licensees to the parent organi- 
zation, and will precipitate the test case for dam- 
ages and recovery of royalty which these licen- 
sees are believed to have fully prepared. 

More than this, Judge Acheson's opinion, if it 
is held to be good law, will invalidate nine-tenths 
of the patents owned by the G. E. Co., because 
they are not inventions, but only improvements, 


or expedients for carrying out or amplifying dis- 


coveries already made known. 

The decision is of far-reaching importance to 
every electrical manufacturing company—of 
vastly more consequence than the incandescent 
lamp decision or any other previous decision, 

No one knows this better than the gentlemen 
at 44 Broad street, who were loudly proclaiming, 
when the preliminary injunction was granted by 
Judge Green that the patent would cover fully 
not only low-tension distribution, but alterna- 
ting and railway work as well. 

x X* * 

AN effort is being made in Buffalo to arrange 
or a great electric carnival in that city at the 
time of the formal opening of the transmission 
ine from the falls, This is a good idea, and Mr, 
Huntley can supply all the current needed. 


ELECTRICITY. 


A Among the many bull tips given out for 
Bull publication by Mr. Coffin and his asso- 
Point. ciates, chiefly accounts of large con- 
tracts taken by the G. E. Company and ship- 
ments of great magnitude, we have failed to find 
any mention of a good-sized shipment whica 
recently went from the company’s factories to 
Denver. It was not twenty-five car loads, but 
after all it deserves special mention. 

There may be some secret reason why the 
company wished to conceal the facts in regard to 
this shipment, but Execrriciry believes in giving 
wide publicity to the progress being made by 
this remarkable company, even to the smaller 
details. 

The transaction which has so far escaped public 
notice was the shipment of forty armatures to 
the Denver Tramway Company. ‘They were not 
sold, but were presented by the G. E. Co. to the 
Tramway Company, to take the place of part of 
those which have burned out during the past year 
in the street car service of the latter company. 
The motors were the celebrated G. E. 800s, and 


. the G. E. Co. were forced to make the substitu- 


tion or stand a suit for damages. 
x * X 
The Careful students of the incandes- 


Stopper cent lamp situation, men who want 
Lamp. to know what there will or will not 
be in the lamp business after the Edison patent 
has expired, will make a serious mistake if they 
fail to take the Westinghouse stopper lamp into 
consideration. We have been keeping close 
watch of some of these lamps for several 
months, and can assure the public that they are 
successful lamps. Several large users have ex- 
pressed their opinion to us that they are at least 
equal to any lamp on the market, and a leading 
central station man in central New York states 
that they are the best lamp ever used in his 
station. These lamps were placed on the market 
too soon, before the method of manufacture was 
perfected, and some lots gave trouble. This led 
to the opinion that the idea of a stopper lamp 
was an impractical one. We are convinced that 
this is not truth and that the stopper lump is an 
important factor in the situation, regardless of 
the outcome of the litigation over the life of the 
Edison lamp patent. 

Whatever the result of that litigation, there 
seems no reason to doubt that the Westinghouse 
Company will be the pacemakers in the lamp 
business and that they will name the price at 
which others must sell. Those who contemplate 
entering the field for the first time within the 
next few months should lock over the possibili- 
ties for profit with great care, and our friends 
now in the business should not relax in the slight- 
est degree their efforts to make as good a lamp 
as ever at less cost than at present. 

The stopper lamp bas come to stay, and we 
will yet see that “ To Let” sign on the Harrison 


factory. 
* %x* * 
Tue G. E. Company recently sold in the town 


of Waverley, Ohio, a 1,000 light alternator, with 
800 lamps and the necessary transformers, for 
less than $1,450. Is there any margin in this for 
dividends ? 
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AND now the officers of the General Electric 
Company say that the decision of the United 
States Circuit Court of Appeals in the feeder and 
main case is of no consequence whatever to 
them, and wil] have no effect at all on their busi- 
ness. To the ordinary man it would seem a 
little strange that the General Electric Company 
should have spent so much good time and money 
on a lawsuit the result of which did notin any 
way concern them, but their case is not without 
a parallel in history. A very brave man once 
climbed over a fence to make war upon a bull 
who up to that time had heen minding his own 
business. Before the war was fairly started the 
bull tossed the man back to where he came from. 
In this return journey the man was very much 
damaged and somewhat stunned, bnt as his senses 
gradually returned he drew himself together, 
scraped the mud from his torn clothing, spit 
out a few broken teeth, wiped the blood from his 
noble brow, and holding his hands on the two 
spots that ached the hardest, he said with wither- 
ing scorn: ‘‘ That bullis no better off than he was 


before! ” 
¥*¥ X% * 


A RECENT circular letter of the G. E. Company 
announces that Capt. Engene Griffen is in charge 
of the entire selling force of the company, and 
that in his absence Mr. S. D. Greene will have 
full charge of the commercial department. 
Meantime the responsible head of the company, 
if there is any head, is Mr. Joseph P. Ord. Mr. 
Ord was not elected president, as we predicted 
he would be, but he has everything but the title 


of that office. 
* + * 


Tuose who are silly enough to pay any atten- 
tion to the comments and opinions in the finan- 
cial department of Town Topics are entitled to 
the information that this department in our nasty 
contemporary is edited by Mr. Harry Weil, who 
holds regular conferences with Mr. C. A. Coffin 
to decide upon what the comments on G. E. shall 
be. The views of such unprejudiced authorities 
have, of course, great value! 

x % * 

WHEN the organization committee, which we 
suppose will soon be appointed by the G. E. 
Board, comes to consider the matter of making 
good the impairment of the capital, officially 
acknowledged to be over $12,000,000 some 
months ago, they will also be confronted witha — 
further decrease in the assets of over $8,000,00), 
which was said to be represented by patents in 
the last annual report. The entire list of patents 
on the books would not bring $8,000 if sold in 
the open market. The feeder and main patent 
was valued on the books at $4,000,000, the lamp 
patent and the three-wire patent making up the 
balance. The former will be worthless in less 
than sixty days, and we don’t know of any one 
who cares much abont the three-wire system 
except those who have it installed. 

yY X X 

OUR ESTEEMED contemporary, tbe Westem 
Electrician, pats itself on the back by reprint- 
ing ccmments on its “enterprise ” taken from 
the World's Fair book of Prof. Barrett and Dr. 
Hornsby. Inasmuch as these comments were 
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originally written in the sanctum of our contem- 
porary, and furnished to Author and Professor 
Barrett and Man Friday and Doctor Hornsby, 
they should be perfectly satisfactcry to that jour- 
nal, It is saidin Chicago that the wondrous fellow 
feeling exhibited between Barrett and Hornsby 
and the young men who edit our esteemed West- 
ern contemporary is due to the fact that they all 
received their technical education in the same 
school—the College of Esgiebtnicht in the State 


of Wiessnichtwo. 
x * 


ONE HUNDRED DOLLARS has been invested in 
theincorporation of a company to build an elec- 
tric road from Pittsburg to Chicago. 

* * X 

Dr. WELLINGTON ADAMS said toa St. Louis 
reporter, after Judge Hallett’s decision, ‘‘ I am 
paralyzed!” We think the Doctor exaggerated; 
we do not think he is paralyzed, either in body 
or in mind. He will continue to hustle in his 
own peculiar fashion, and will have a new 
sheme before the month is out. That his mind 
isnot affected any worse than it always has been 
is proved indeed by his other remarks in the 
same interview : ‘‘The decision will not affect 
the St. Louis and Chicago Electric road, except 
that it will not beable to keep out competition as 
it otherwise would. Anyone may build a parallel 
road and hurt our road in this way.” Para- 
lyzed? No, indeed; not while there is treasury 
stock of the great Chicago and St. Louis Air 
Lioe yet unsold. But who would be so un- 
gracious as to attempt to parallel any scheme of 
this irrepressible inventor ? It can’t be done. 


Patent Litigation. 


The Adams Patents Rejected in the United States Circuit 
Court. 

The patents of Dr. Adams, which have been 
claimed by his supporters to cover the funda- 
mental principles of electric traction, have just 
sustained an adverse decision in the case of the 
Adams Electric Railway Company vs. The Lin- 
dell Railway Company, of St. Louis. 

The opinion, which was written by Judge 
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carried by said supporting-frame, under the ar- 
A and for operation as hereinbefore set 
orth.” 


The gist of the opinion is contained in the 
concluding paragraphs which state: ‘‘ Whatever 
power may be used to drive four-wheel vehicles, 
a flexible connection between the axles, so that 
each may rise and fall independently of the other, 
has long been in common use. If, therefore, we 
accept the field-supporting frame of complain 
ant’s patent as a short truck frame adapted to 
oscillate upon one axle so as to yield to the 
torque motion of the motor, we have nothing 
more than a change in connection with the other 
axle and an adaptation of an old device to new 
conditions. This is the point discussed at length 
at the hearing, and indeed the only point in the 
case worthy of serious consideration. 

“Upon full examination of the record and the 
very able arguments of counsel. I am not con- 
vinced of the merits of the patent.” 


American Institute of Electrical Engineers. 


At the meeting of Council, held September 
19, the following associate members were elected : 

George O. Baker, New York City; Ernest 
Julius Berg, Schenectady, N. Y.; Charles M. 
Blanchard, Germantown, Pa. ; Willard E. Boileau, 
Columbus, Ga.; E. D. H. Brady, Waterbury, 
Conn.; Edward D. Brown, Brooklyn, N. Y.; 
Harvey Stuart Chase, New York City; George 
Bonne Compagnie, Antwerp, Belgium; J. W. 
Crews, Norfolk, Va.; Harry Cooke Cushing, 
Jr.. Boston, Mass.; Frederic W. Darlington, 
Philadelphia, Pa.; Darragh DeLancey, Roches- 
ter, N. Y.; William A. Drysdoll, Overbrook, 
Pa.; Francis Marion Dyer, New York City; Mor- 
ton Edward Eden, Pittsburg, Pa.; Wm. ©. L. 
Eglin, Philadelphia, Pa.; Charles L. Eidlitz, 
New York City; Edward B. Ellicott, Chicago, 
Ill.; F. William Erickson, Pittsburg, Pa.; Frank 
G. Fuller, Meriden, Conn.; Louis Jay Gerson, 
Philadelphia, Pa.; Elwood Aristides Grissinger, 
Mechanicsburg, Pa.; Herman Hollerith, Wash- 
ington, D. C.; G. Wilbur Hubley, Louisville, 
Ky.; Arthur L. Hunt, Utica, N. Y.; Carl E. 
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Kammeyer, Chicago, Ill.; Fred A. La Roche, 
Philadelphia, Pa.; Chester Wolcott Lyman, 
Herkimer, N. Y.; James Lyman, Middlefield, 
Conn.; Frank P. Medina, San 'Francisoo, Cal.; 
L. E. Myers, Chicago, ill.; Henry Noel Potter, 
Pittsburg, Pa.; Chas. W. Price, Brooklyn, N.Y.; 
Harry D. Reed, Newark, N. J.; Robert E. Rich- 
ardson, Chicago, Ill.; Wm. H. Roberts, Cincin- 
nati, O.: John E. Roller, Brooklyn, N. Y.; Ar 
thur John Rowland, Philadelphia, Pa.; W. J. 
Shields, Burlington, Vt.; Arthur J. Slade, New 
York City; Frank E. Smith, San Francisco, 
Cal.; J. Franklin Stevens, Philadelphia, Pa. ; 
Frank M. Tait, Catasauqua, Pa.; Thomas W. 
Varley, Passaic, N. J. 

In accordance with the preference expressed 
by a plurality of members in Chicago and visin- 
ity, the Council appointed Mr. Bion J. Arnold 
local honorary secretary for that city to succeed 
Mr. Edward Caldwell, resigned on account of 
his removal to New York. 


Electric Cooking. 


Cooking by electricity is making great progress 
in England. The public interest has been 
aroused by exhibitions held in various parts of 
the country. Public banquets, at which the 
viends disposed of are cooked by electricity are 
nothing uncommon. The business at present is 
monopolized by two or three London firms, and 
these work together with the City of London 
Electric Lighting Company in seeking custom- 
ers, There has now been opened in Queen Vic- 
toria street, London, by one Jesse Percival, the 
first electric cooking restaurantin Europe. The 
various departments are both lighted and heated 
by electricity, and the premises, which accommo- 
date sixty persons, are much patronized by city 
men. 


The Motor Was Libelled. 


(From the Little Rock Press.) 
The report in circulation this morning that an electric 
motor had become unmanageable and ran away, injuring 
three ladies, was false. 


ee eae ee ——— 


NO MORE ENTERTAINING. 


We present below a photographic reproduction 
of two pages from the recently issued expense 
account book for the useof the G. E. officers and 
employes. Every man in the company from the 
president down will hereafter be restricted in 


his expenditures, as indicated in the blank form. 
There will be no more entertaining. no more 
suppers, no more cocktails at the company’s 
expense. We suppose an occasional five cent 
cigar will pass, or a bunch of cigarettes. 
The books have been supplied in large numbers 
to the local offices, where they are suffering the 
same base uses to which Mr. Ord’s earlier 
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| The Potential and Current Ourves of Differ- Stendardization of the voltmeter was done by 
| tT f Alt t d Their In- the electrometer, of the ammeter by the Thom- 
LERS ER IRAR son balance, and of the wattmeter by both; and 


TaBe III.— Siemens Machine. 


fluence on the Candle-Power of Alter. 
nate-Current Arcs.* 


BY G. ROSSLER AND W. WEDDING. 


(Concluded. ) 


The lamp, as above described, was run with 10 
amperes, and carried close above the arc the 
universally-employed white enamelled reflector, 
thus lighting only the space below it. The lamp 
was carefully regulated for each machine, and it 
was found possible, after some practice, to regu- 
late with such accuracy that the maximum devia- 
tions were not more than 0.8 volt. That pressure 
was chosen for the measurements which kept the 
lamp inthe most stable condition, the observa- 
tions being always made at the same pressure, 
which kept very constant, and which varied on 
different days and for different machines from 
28°8—81°'1 volts. In order to attain an even con- 
sumption of the carbon during each set of obser- 
vations each was begun after running the lamp 
for two hours, and the carbons used were cored 
carbons of the Siemens A type, 10 mm. thick. 

The photometric arrangements were those 
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usual in the Berlin Electro-technical Laboratory. 
As comparison, a glow-lamp was used on each 
-side, run at high efficiency to make it as white as 
possible, and whose pressure was controlled by 


as ultimate standard the well-known compensa- 
tion apparatus of the Reichsanstalt. It was found 
that the Schuckert ammeter readings had to be 
multiplied by 1°811 for the Ganz machine, with 
40 volts; with the Wechsler machine the factor 
fell to 1'018, and for the Siemens to 1'018. - 

There are nine sets of observations for the 
Ganz machine. Table IV gives the complete 
values for the various angles of one of these 
sets. The figuresare the mean of from 6—10 
observations. 
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In the first three columns we find the electric 
quantities, allowing for the energy consumed in 
the instruments. The next four columns give 
us the photometrical measurements for each 
angle, which were made in pairs in the opposite 
quadrants. The last column shows the mean 
spherical intensity under the horizontal reduced 
to one watt between the Jamp terminals as found 
by the usual geometrical construction. The va- 
riations occurring in the measurements of the 
candle-power between 30°—60° are due partly to 
the reflector and partly to uneven consumption 
of the carbons. 

The first three of the following tables relate to 
the curves given in Figs. 8, 9, and 10 of the pre- 
ceding part of this paper. 


TaBe I.— Ganz Machine. 
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TaBLE IV.— Ganz Alternator, 40 alternations 
per sec. 
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Fig 15. which approaches that of the Siemens 


mean spherical intensity has risen from 0'716 to 
11003 Hefner units per watt. The next table 
gives the same curve for the Siemens machine, 
with Fig. 14 asits curve. The spherical inten- 
sity is here 1'078 H. U. In Table VII is given 
a summary of all the experiments made on the 
machine. 

It is seen from these results that the develop- 
ment of light does not perfectly follow the sharp 
ascents and descents of the curve E. M. F. given 
by the Ganz machine, and, consequently, the 
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energy is not fully utilized. Smoothing out the 
curve, as in the Wechsler, immediately increases 
the light given per watt by 44 per cent.; or, put 
more vividly, if the Ganz machine were replaced 
by a Wechsler, one in every three lamps might 
be removed for the same illumination. 

The third machine, that of Siemens & Halske, 
could only give the required volts at a higher 
frequency. When the frequency is raised 33 
per cent. the light rises about 6 per cent. It is 
not impossible that the light evolved rises with 
the frequency, and Blondel holds it for certain, 
but our experiments do not furnish any very 
clear evidence one way or the other. On the 
other hand the observations on the third ma- 
chinealso show the same kind of difference in 
intensity of illumination when compared with 
the first. 

From the form of the curves certain important 
conclusions may be drawn with regard to the 
illuminating power of arc lamps. If we take the 
ratio of the simple mean current M (J) to the 
value measured ./M (J?) and similarly for the 
R. M. F., we find 
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Ganz & Oo... 0:783 2 seed aes 0° 656 
Wechsler 4 0.906 cucessvacseusss 6.907 
LOMEDB......... cssesecese 0.897 esr isiceves 0.911 


For a true sine curve the value should be 
0900. Since the value 0.907 differs by 28 per 
cent. from 0.656, and the photometrical measure- 
ments, which cannot be made with the same ac- 
curacy, Zivo a ratio of 30 per cent., we may con- 
sider these as equivalent. There is thus ground 
for the conclusion that the development of light 
of an alternate current arc lamp in proportional 
to the simple mean value of the current. 

Ps we try to make M (J) / ./M (J?) = 1. then 

è current curve must have the shape shown in 


machine; and the extra illuminating power may 
be partly due to this, as well as to the increased 
frequency. Unfortunately there is only one curve 
to be dealt with, giving the value M (J) / 
/M (J*) = 0'911, and for the photometric ob- 
servations there are only two sets, giving a value 
of 1'110, so that no definite conclusion can be 
drawn. But falling back on the first two results, 
we see that if the light varies as the simple mean 
value of the current, the quantity of light should 
rise from 1°024 to 1°13; and the lamp would give 
for a current maximum of 10 A a quantity equal 
to 1°18. Apparently it would be best to build 
machines whose curves approach the shape of 
Fig. 15. 

There is, however an objection to the univer- 
sal use of such curves; for if we take into con- 
sideration other phenomena we find that while 
with the Ganz machine the ordinary hum of the 
arc is increased to a rattle so loud as to make its 
use impossible in a room, the Siemens macbine 
only makes an ordinary, but loud, humming, 
while the Wechsler machine makes the lamp burn 
almost silently. The same phenomena occurred 
with a Helios lamp. Taking this into considera- 
tion, we see that the sine wave gives the best re- 
sults; the development of light is fair and the 
arc is silent. 

In conclusion, we draw a comparison between 
the amount of light developed on direct and al- 
ternating currents. The experiment was made 
with a Siemens differential lamp, using a cored 
carbon 10mm. in diameter and a homogeneous 
one 8mm. The method and arrangement were 
as before, the current being supplied by accumu- 


lators : 


Mean spherical in-! 


Mean Mean Mean 
volts in | current |watts in; tensity under boril- | Mean. 
lamp. jin lamp.) lamp. zontal per watt. 

46°85 9°26 438:8 2 80) 

46:85 | 9°29 | 435'2 2°90 ~ | 2°84 
46°85 | 9°25 | 4334 2°82) | 


We have an average value of 2°84 H. U. per 
watt, which is very high, partly because of the 
very small lower carbon, and secondly, because 
we are dealing with higher amounts of power. 
If we avoid this by taking a case of a lamp of 
about the same power, as taken from the table 
on page 149 of Herr Heim’s book, ‘‘ Die Einrich- 


Fra. 15. 
tung Elektrischer Anlagen,” we should have a 


value of 2°64 H. U. per watt. It is, therefore, 
evident that for a given consumption of energy 
the illuminating power of a direct current arc iB 
considerably higher than that of one run by an 


alternate current. This result confirms that al- 
ready published as the results of experiments at 
Frankfort. A large part of this unfavorable re- 
sult is due to the reflectors, which only reflect 
about 70 per cent. of the light evolved, and there 
lies here some room for improvement. _ 

If we put in series on a 110-volt circuit two of 
these direct current arcs taking 6'8 amperes at 
42°4 volts, and, on the other hand, with an alter- 
nate current circuit at the same pressure, use 
four alternate current arc lamps,we have the fol- 
lowing output of light: 

The direct current has an energy of 748 watts, 
of which 2 X 288°3 = 577 watts are used in the 
lamps, and 171 in the resistances, and the light 
evolved is 577 X 2.65 = 1,528 H. U. mean spheri- 
ca] intensity under the horizontal. 

With alternate current arcs taking 9°42 A., and 
using about the same power, all the energy is 
used for production of light, and with a sine 
curve (using table VII) we produce 

4 X 286°8 X1°024= 1,175 H. V. 
mean spherical intensity under the horizontal. 
Thus this arrangement also is more efficient with 
direct than with alternating currents. 


Integrators, Harmonic Analyzers and Into- 
graphs.” 


BY PROF. O. HEINRICI, F. R. 8. 


The first planimeter, properly so called, was 
invented by a Bavarian—Hermann—who, how- 
ever, published no description of his instru- 
ment. A little later, Gonnella, of Florence, re- 
invented practically the same instrument; but, 
from the want of skilled labor in Italy, he was 
compelled to send his designs to some of the 
watchmakers in Switzerland in 1825. In the fol- 
lowing year a Swissengineer, Oppikofer, brought 
out practically the same design. 

According to an estimate made by Bauern- 
feind, of Munich, at this period a billion areas 
had to be estimated annually in Europe, so that 
the practical importance of getting a reliable in- 
strument was very great. 

An instrument on Oppikofer’s design was 
made in France by Ernst, and was there known 
as Ernst’s planimeter. In England, about this 
time, Sang’s planimeter was made. In Germany 
improved instruments of the same type were 
known as Wetli-Hansen planimeters. They are 
all practically of Gonnella’s and Oppikofer's de- 
sign, with very little difference. 

In 1854 Amsler made his first planimeter, 
which created quite a revolution in this class of 
instruments. His first paper on the subject was 
published in 1856 and contains a great mass of 
information on various types of planimeters. 

Classification of Planimeters.—Prof. Hele- 
Shaw in his paper on ‘‘ Mechanical Integrators "+ 
bases the classification of planimeters on the 
mechanism used, and particularly on whether 
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slipping or no slipping takes place. A better 
classification seems to me to rest on their geo- 
metrical properties. 

Sir Frederick Bramwell, at the Brighton 
meeting of this Association, gave the first ac- 
count in English of the theory of Amsler’s plani- 
meter, and then expressed his surprise and won- 
der at the fact that there could be any connec- 
tion between the area of a closed curve and the 
motion of a tracing point moving round its 
boundary. At first sight there is apparently no 
connection. But consider thegiven area as gen- 
erated by the motion of a straight line. A line 
moving in its plane has two motions possible, 
translation and rotation; the line itself may 
either be of fixed or variable length. Adopting 
this as the basis of classification there are three 
types of planimeter : 

(1) In instruments of the first type, or orthog- 
onal planimeters, the area is generated by the 
motion of a line of variable length which moves 
without turning (Fig. 1), corresponding toa sys- 
tem of rectangular co-ordinates. 

(2) In planimeters of the second type the gen- 
erating line is of variable length, and always 
passes through a fixed point (Fig. 2), corre- 
sponding to a system of polar co-ordinates. 

(3) In the third type the area is swept out by a 
line of fixed length. 

Planimeters of the third type—Let Q T (Fig. 
3) be a rod of fixed length Z; its motion into any 
neighboring position Q’ T’ may be decomposed 
into a motion of translation into Q' T”, and a 
motion of rotation through the angle T” Q’ T’ = 


* Ajpaper read before the British Assoctation. 
t Proceedings of the Institution of Civil Engineers, Vol. 
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0. The area swept out by the rod is lp + $/? 4, 
where p is the length of the perpendicular be- 
tween the two neighboring parallel positions of 
the rod. Now,if the rod ultimately return to 
its initial position, its ends Qand T will have 
described closed curves, There is a geometrical 
theorem, which I shall not attempt to prove 
here, that the area swept out by the rodin a 
complete cycle is the difference of the areas of 
the curves described by its ends. Now, if Q 
moves to and fro along a curve, the area de- 
scribed by it is zero, and the straight line 
sweeps Out an area exactly equal to the area of 
the curve (T). Therefore area of given curve 
=lZž p+} PĽ Z9. 

But by coming back to the initial position of 
the rod, Z 0 = 0, and 

Area = / È p. 
Now suppose on the rod there is fixed a wheel 


Fia. 3. Fia. 4. 


which can turn with its axis parallel to the rod, 
as the rod moves the turning of the wheel will 


be equal to p ; and if the total rolling of the 
wheel be w, 


Area = lw. 

This is the whole theory of the Amsler plani- 
meter. Inthe Amsler planimeter the point Q is 
guided by the pole-arm in an arc of a circle. 

I have dwelt at length on this part of the sub- 
ject because of its importance with regard to the 
errors of the instrument. It does not matter 
where the wheel is fixed along the bar, or 
whether it be on a bar parallel to the original 
bar, provided its axis is parallel to the bar. In 
the Amsler instrument non-parallelism is one of 
the most important errors; the magnitude of the 
error can be determined as follows : 

Let the axis of the wheel (Fig. 4) make an 
angle £ with Q T; let Q T’ be equal to Q T and at 
right angles to the axis of the wheel; and let an- 
other wheel, whose total rolling is s, be fixed with 
its axis parallel to Q T’; then it is easily proved 
that the area | 

(T) = l cos £, w + lsin £, 8. 

Hence unless 8 or £ is zero there will be an 
error, which is sometimes very serious., 

Now the rolling s measures the slipping of the 
wheel w, due to the motion of translation of Q 
T', and this slipping introduces a still more seri- 
ouserror. In 1855, Clerk-Maxwell pointed out 
that slipping was a serious drawback, and he pro- 
posed, but did not carry out, an integrator 
without slipping. 


Oo 
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The Amsler instrument of 1856 has been im- 
proved, especially by Coradi, of Zürich. In 
Coradi’s * precision-plauimeter ” the wheel 
rolls on & prepared surface, with the object of 
ayoiding the errors due to slipping. The errors 
due to slipping depend upon : 

(1) The resistance to theslipping of the wheel; 
and therefore on the nature of the surfaces of 


contact; | . 
(2) The resistance of the wheel to turning, 1n- 
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cluding the bearings resistance of the rolling 
wheel and the counter gear; 

(3) The amount of slipping of the wheel on the 
paper. 

The errors due to slipping will be reduced, 
therefore, by reducing these resistances. Again, 
if the plane of the wheel passes through o (Fig. 
5), in moving T on a circular are with center o 


the wheel will not roll at all, but slip. Hence, 


in using the instrument, the pole should be 
chosen so that such positions are avoided. Co- 
radi has found that by varying the positions of 
the pole the area registered varies, and has given 
rules for obtaining the best results. It should 
be remembered that the Amsler planimeter, by 
skilful use, is capable of very great accuracy. 

Improvements by Coradi.—The Amsler in- 
strument cannot be turned round; but, in a re- 
cent instrument by Coradi, the rod and the pole 
arm are connected by # spherical joint, so that 
it can be used with the joint first on one side, 
then on the other side (Fig. 6). The effect of 
this ıs to eliminate the error due to obliquity; in 
one position £ is positive, and in the other nega- 
tive; thus the most important error in the Ams- 
ler planimeter 1s eliminated. 

A number of new constructions have been 
made with the object of avoiding the slipping al- 
together. Clerk-Maxwell devised an instru- 
ment which has never been carried out. Amsler, 
also, in bis paper of 1856, had foreshadowed a 
great many schemes which have been afterwards 
redesigned by others. In his paper of 1884 he 
designed an instrument with no slipping, but 
had not carried it out. 

A planimeter to be successful commercially 
must be (1) easily handled, (2) accurate, (3) 
cheap. 

Coradi’s Spherical Planimeter.—In this the 
slipping is reduced to a very small amount, and 
for ordinary purposes the instrument is of 
greater accuracy than isreally wanted. For en- 
gineering purposes the simple Amsler plani- 
meter is accurate enough. For special purposes 
the spherical planimeter 1s very convenient. 


Another planimeter is that in which tbe dis- 
tance moved normally by the rod is measured 
by the slipping of the wheel. A knife-edged 
wheel rolis on the paper, and can slip along a 
spindle at right angles to the arm (Fig. 7), thus 
taking the place of the Amsler recording wheel. 
Amsler described an instrument of this kind, in 
whicn, however, the kuife-edged wheel was fixed 
to the spindle, wuich again slipped through the 
rod.* 

This instrument has been made in Americe 
especially for measuring the areas of indicator 
diagrams. Now it follows from what I have 
said about the Amsler planimeter thatthe sliding 
rod must be at right angles to the arm. In the 
Hine- Robertson planimeter this is not the case, 
and I can conceive no reason for the construc- 
tion actually used. (Fig. 8., The rod is bent, 
and the sliding bar 18 at right angles to the 
straight portion of the rod, instead of being, as 
it should be, at right angles to the straight line 
QT. Prof. Perry tells me that in the hands of 
his students it gave au accuracy greater than the 
ordinary Amsler planimeter. That the instru- 
ment gives good results is due to the fact that 
the areas measured are small, snd that if the in- 
dicator diagram be low down the error due to 
obliquity is very small. In fact, one can get one 
position for a given area in which the error 18 
zero. 

Integrators are not used so much by engineers 
as they might be. Amsler’s moment-planimeter 
gives—for one tracing round a given curve—the 
area, the first moment about a given straight 
line, and athird reading, by means of whick 


*See the Electrician,’ Vol. XXVI, p. 432. 


with a little arithmetic the position of the mass- 
center and the moment of inertia about an axis 
through the mass center are obtained. These 
are just the three quantities an engineer wants 
in deter mining the strength of a beam. Ship 
builders use ita little more, but not so exten- 
sively as it deserves. Amsler has made a few 
hundred moment-planimeters, while he himself 
had made over 12,000 planimeters up to 1884. 

To return to instruments of Type 1. this plani- 
meter gives always the area from the starting 
point to any point one likes. If a recording 
pencil could be attached to the instrument it 
would be an integraph, which draws the in- 
tegral fy dx, y asa function of x being given 
not as an expression, but asa curve drawn on 
the paper. 

The integraph of Abdank-Abakanowicz was 
one of the first conceived, and is similar to that 
of Mr. Vernon Boys, model of which is ex- 
hibited. The history of this instrument is 


>. 
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rather interesting. Mr. Boys, one evening, had 
been reading a bouk on the *‘ Integral Calculus,” 
went to bed, but instead of going to sleep in- 
vented the instrument; the next day he began to 
make it, and on the third day he finished it. A 
knife-edged wheel rolls on the paper, and is 
guided so that the tangent of the angle its plane 
makes with the axis 0 x (Fig. 9) is equal to the 
corresponding ordinate y of the given curve. 
The ordinate Y of the curve, described by 
the knife-edged wheel, is then such that 


d Y 
—- = tan g = y, and therefore Y= fyd z3, 
dx 


or the curve described by the knife-edged wheel 
is such that its differential coefficient is equal to 
the ordinate y of the given curve. To make the 
wheel actually draw the curve on the paper, 8 
piece of thin blackened paper is placed black- 
ened side downwards between the wheel and the 
drawing paper—a very clearly defined curve 18 
the result. 

Abdank-Abakanowicz introduced the same 
principle in his design, which he submitted to 
Coradi, and the instrument exhibited is the re- 
sult. If one is givena function—not by an expres- 
sion, but by a curve—the instrument will give 
the integral of the function as a curve; 80 that, 
for engineers, I think integraphs have & great 
future. 

I think the first conception of an integraph 18 


x! 


Oo 


Fig. 9. 


due to Lord Kelvin; but in the instrument sug- 
gested by him the integral is recorded on 8 Cy lin- 
der, and not on a drawing board, which is more 
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convenient. Healso mentioned that it would be | 


possible to design instruments to give integrals 
of certain differential equations. His brother's 
cylinder-ball-and-disc integrator forms the basis 
of this design. 

Sharp's integrator is not based on the tangent 
principle, but on what might be called the sine 
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principle. It is curious to consider how the 
mechanism of this integrator reduces to some- 
what the same thing as in tangent integraphs, 
but the geometry is essentially different. I have 
had this model made; it was only finished a few 
days ago, so that practical tests have not been 
wade. It is essentially an integraph; but by the 
addition of tbe third carriage, as in the model, 
one van integrate the differential equation 


Wt ay + f(z) =o, 


a being a constant and f (z) being given bya 
curve. If I move the tracer over the given 
curve f (x), the pencil draws the integral of the 
differential equation. If one wants to integrate 
differential equations of higher order, additional 
integrators must be added to the instrument. 
Any linear differential equation of the second 
order might be integrated by Sharp's instru- 
ment; the mechanism would not be too com- 
plex. 

A great many observations are obtained by 
physicists and recorded as curves. It seems tome 
that to be able to work with these curves, as with 
expressions, is very desirable. I have no time to 
enter into this now; to see what meaus there are 
in existence for dealing with curves the results 
of observations, and to see whether these means 
cannot be generalized. 

It would be desirable to have differentiographs 
but the mechanical differentiation of a given 
curve seems 80 far impossible. The only way I 
think possible 18 to have the given curve engraved 
on a plate of metal, so that the tracer follows the 
curve accurately. Lt is quite impossible to get a 
satisfactory differentiator in which the tracing 
point is guided by hand. 

Harmonic Analyzers will give the equation to 
a curve if the curve itself is given. Amsler, in 
1856, gave designs for a harmonic analyzer; but 
the first carried out was by Lord Kelvin for the 
analysis of tides. One of his designs ie at the 
Meteorological Office and has been used for 
years. This is quite a large, heavy instrument, 
and cannot be moved about. 

Some years ago I thought, in following Clifford's 
remarks on Fourier’s theorem, that a simple har- 
monic analyzer could be got, and devised the in- 
strument here shown, in which an Amsler plani- 
meter rests with its pole and recording wheel on 
a plane surface subjected toa simple harmonic 
motion in its own plane, while the tracer moves 
along a fixed straight line. 

I then, by transforming the integrul, designed 
another instrament, which gave two coefficients 
for one tracing of the curve. I thenadopted an in- 
version by Mr. Sharp, and got another instru- 
ment made by Coradi. Last year he proposed 
the addition of a sphere, and the mechanism 
comes very near that of Prof. Hele-Shaw. This 
instrument works so very easily that I canuot 
express my admiration sufficiently for the skill 
which the instrument maker has put into it. 
That the instrument is so perfect is altogether 
the work of Coradi. It will give the first five 
terms of Fourier's series, i. e., ten integrals for 
going once round the curve. 


Applications.—Obvious applications are to 
the analysis of meteorological observations, and 
to the analysis of dynamo curves of varying 
strength, etc. Prof. Perry, for instance, tells me 
that his knowledge of valve gears of steam en- 
ines has been greatly increased by submitting 
their motions to harmonic analysis. 


The Allegheny City Contract. 


The Select Council of Allegheny City, Pa., 

e to award the contract for apparatus 

i additional aro lights to the Western 
ectrio Company of Chicago. 


The Electric Brake in Practice.* 


— 


BY ELMER A. SPERRY. 


Enterprise in the United States for the public 
convenience of her citizens is truly phenomenal, 
and reaches its highest expression in conveni- 
ences for travel. The per capita investment inthe 
cities and larger towns of this country for elec- 
tric street railroad work is much larger than is 
often realized ; in some no less than $55 is in- 
vested for each man, woman and child for ac- 
commodation in intramural travel. The enor- 
mous aggregate sum thus invested has given a 
stimulus to engineers, resulting in wonderful 
advancement and refinement in means for mobil- 
izing the thousands of tons of human freight 
that are hourly seeking transport. Vast skill and 
almost untold resources have been devoted to 
perfecting means for overcoming inertia and 
quickly accelerating cars and trains, which are 
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ever increasing as to their weight and capacity, 
with pstrons constantly more exacting as to 
speed and smoothnessof operation, and especially 
as to safety. Itis proverbial that while these 
advancements have been going forward, com- 
paratively no attention has been paid to the 
mechanism for retarding and quickly but 
smoothly bringing the cars and trains to a stop. 

As the practice of the steam railroad engineer 
as to roadbeds, speeds and weights are gradually 
approached, his experience in the solution of 
this most important problem of braking should 
be studied with care. In so doing, however, the 
features wherein the street car problem is differ- 
entiated from the steam road problem should be 
kept prominently in mind. We must remember 
that the locomotive engineer is provided with a 
complete, expensive and somewhat intricate ap- 
paratus with which to de-energize his train. The 
periods of its application are comparatively in- 
frequent, and as to personal capabilities, be is 
schooled and trained for years before ever being 
allowed to touch either the throttle or the air 
valve. While working, his pressure gauges allow 
him to adjust the brake application to a nicety. 
Moreover, the time allowed for the total retarda- 
tion and final stopping of his train is usually 
very long as compared with that allowed in street 
railway practice. 

Of the two, the street railway problem is the 
more exacting, and in the hands of far less expe- 
rienced operators; and yot we are told that the 
mechanism involved in its solution must bear 
only asmall ratio to the cost of the total equip- 
ment. Owing to the recently developed relation 
between effective braking and the accident and 
damage account, the purchaser will be spurred 
on to careful investigation as to the brake applied 
to his cars, and will be willing to spend sufficient 
time and money to effectually control retardation 
as well as acceleration of the car. To be sure, as 
little expense should be incurred here as possi- 
ble, but enough to fully meet the requirements. 
Especially is this true now that ample power for 
applying the heaviest brakes is at hand, and even 


‘Abstract of paper read at the 88th Meeting of the 
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if used in a wasteful and extravagant manner in 
the largest amount possible. is entirely without 
cost, and its means of control already at hand. 
Examination of accounts of the electric street 
railway companies of our large cities reveals the 
fact that the item of damage, already very great, 
isone of growing importance. Investigation of 
the circumstances and detailed statements of 
numerous items taken at random from the 
damage account, point st once and in no unver- 
tain way to the inefficiency of the present hand 
brake. In many instances, could the car or train 
have been stopped within a comparatively short 
distance, the accident and resultant damages 
would have been entirely averted. Some of our 
municipal authorities are taking action with ref- 
erence to the increasing frequency and severity 
of accidents, and although no thorough scientific 
investigation of the matter has been published, 
yet it is a startling fact that with the present 
hand brake, no electric or other equipment to- 
day stands provided with anything in the line of 
an emergency brake. In so grave and urgent 8 
case, what can be done in the line of remedy ? 
The question naturally arises, will any system of 
braking worked upon or in connection with the 
ordinary wheel of a vehicle be sufficient for the 
stop required? What is the maximum efficiency 
obtainable by the brake working through the 
wheels? Is it sufficient to arrest the car before 
accident in case of emergency ? Can it be made 
in any event a sufficientaccident preventer ? The 
popular notion that most accidents are due to 
brake failure is true, but in a way that is little un- 
derstood, the failure being one of degree. It may 
not be known that under proper and standard 
conditions any car or train may be brought from 
a speed of ten miles an hour to absolute rest in- 
side of ten feet. It is not generally appreciated 
that the wheel brake has ample capacity to ac- 
complish this. ‘The former investigations of the 
writer with reference to adhesion under condi- 
tions of acceleration and retardation, climbing 
and descending hills, afford ample proof that the 
rail adhesion through the wheels gives the 
wheel brake more than capacity sufficient to ac- 
complish this result. For instance, assuming 
any weight and load, say 17,000 lbs., the stored 
up energy, 64,426 ft. lbs., can with ease be disgi- 
pated within 20 ft. for the ordinary equipment, 
and less than half of this distance, or a little 
over 9 ft. under conditions of coupled drivers, or 
if the wheels are compelled to revolve in unison. 
This latter consideration will be seen to have 
quite an unexpected as well as pertinent relation 
tothe problem. It will be seen by a glance at 
the figures that the center of gravity of the 
mass is far above the wheel contact with the 
rail. The retarding effect takes place on the 
base line in a plane below that of the center of 
gravity, really the farthest projection downward 
of the mass asa whole. A sudden stop operat- 
ing on this base line tends to pitch the upper 
portion forward, bringing nearly all of the 
weight, and with it the retarding Capacity, upon 
the front pair of wheels, The brakes on the rear 
pair in the ordinary equipment will have but 
little effect; if, however, by any practicable 
method they are coupled to the forward drivers, 
the brakes on this rear pair still remain active 
and of full effect. Tuis is true even if the back 
pair should be lifted clear of the track. With 
increase.i weight upon the forward drivers comes 
ample increased adhesion, thus preserving the 
full tractive effort of the total weight intact for 
purposes of stop which is impossible in the ordi- 
nary equipment. These effects are all aggravated 
in case of short wheel base. The present tend- 
ency toward a longer wheel base is a step decid- 
edly in the right direction and should be en- 
couraged, ‘lhe effect of shifting the load in ref- 
erence to the axles will be especially noticed in 
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descending hills, as shown in Fig. 1, where the 
momentum of the rapidly retarded mass tends 
to shift the load centers still further forward, in 
some cases almost wholly onto the front drivers. 
It will be seen to have a greater effect than in 
ascending grades, where in stopping, the inertia 
tends to correct the position of the shifted load, 
whereas going down, in stopping, the momentum 
as stated tends to still further.aggravate the con 
dition. The practical effect of this may be seen 
whenever an ordinary street car mounted upon 
springs of fair resilience is quickly stopped. The 
car will be seen to suddenly right itself, having 
been pitched forward in the process of stopping 
(see Fig. 2), the front springs being depressed 
and the rear springs extended. These consider- 
ations all go to show in a new light the advan- 
tages to be derived from coupled drivers for 
general street railway service. 

Bearing these facts in mind let us turn for an 
instant to the ordinary hand brake. The ratio 
in the brake levers will be found in the modern 
trucks to be anywhere from 6 to 11}, averaging 
about 8} to 1. The lever arm of the brake staff 
will be found tobe anywhere from 6 ins. to 18 
ins. Assuming 11 ins, as the average, the radius 
from the center of the brake chain to the center 
of the brake staff will be 13 ins., giving thus 6.28 
to 1, ora total leverage of 58.4 to 1 from the op- 
erating handle to the brake beam. ‘Two ele- 
ments now have to beassumed. First, the friction 
coefficient of the brake shoes acting upon chilled 
wheels. Second, the power upon the brake staff. 
The writer has endeavored tocover both of these 
unknown quantities by actual experiment, giving 
the results in the tables. Table I was taken by 
a dynamometer being fastened directly to the 
brake staff handle inline of the pull of the 
motorman, s cast-iron brake wheel 16 ins. diam- 
eter from center to center of a 1} ins. rim bear- 
ing the handle. A number of experienced mo- 
tormen were invited to test their strength upon 
this handle and careful readings were taken. It 
was noticed that the right arm of the more ex- 
perienced moturmen was much more developed 
than the left, a fact which I think has been 
pointed out before. The extent of this develop- 
ment in the forearm is certainly quite marked, 
showing that the gripping muscles and weight of 
the body are the elements brought most into 
play. 

TABLE I. 


Jerk with Emergency 


| Gradual | jerk with 
No.of | Weightof both hands 
motorman. motormat.| pull with) on nang |Ooth bands 


Äi hand. wheel. te So 
6 140 | 412 135 275 
58 200 185 275 885 
264 287 145 235 312 
62 175 125 212 285 
133 153 | 1% 245 810 
60 185 | 150 200 800 
26 170 150 275 850 
96 155 } 185 210 825 
246 185 110 175 825 
287 135 i 125 250 350 
66 160 125 250 405 
4° 176 100 200 400 
266 185 | 175 250 875 
| wee Be etal Sats 
Av. 181.7 224 338.28 
*9 years in service. 


Right arm, circumference of forearm, rit in. 
(3) 4 et 


“ biceps, 
Left arm, "i t forearm, 115g " 


“ “ biceps, 1354 “ 


Columns 1 and 2 indicate respectively the 
number of the motorman and his weight. 

Column 3indicates the greatest possible steady 
pull with the right hand on the handle, bringing 
into play all possible weight of the body. 

Column 4 indicates the same conditions as 
column 3, the motorman in this case grasping 
the hand-wheel with both hands, some motor- 
men using gloves to prevent their hands slipping. 
None of the men could maintain these values for 
more than one-half second. 


In column 5 is indicated an ‘‘emergency stop.” 
The motormen were told to ‘“‘break the machine” 
if possible. In this test the body was braced, 
sometimes with the knee against the dasher rail, 
the needle registering the highest jerk usually 
given with a sudden lunge of the body. 

It will be seen that the pcwer applied by the 
steady pull of the average motorman is about 
181.7, and can be made tu run up in case both 
hands and the weight of the body are used, to 
about 224 average, but this value cannot be main- 
tained. The average values of column 5 cannot 
be used in these calculations, for the reason that 
although they show the pressnie it is possible to 


Firo. 2. 


reach by jerking upon the hand-wheel, these 
pressures cannot be maintained and therefore 
cannot be depended upon for braking effect. The 
tests show that the full power that can be main- 
tained upon the brake lever for a sufficient 
length of time for the purposes in hand does not 
exceed an average of 180 lbs. 
(To be continued. ) 


Economy of Power House Operation.* 


BY J. B. CRAVEN, 


Economy of power house operation has been 
so often and so thoroughly discuesed that I do 
not know that I can say much that is new on the 
subject, and yet being one that must ever come 
up before the management of a street railway 
system, I feel encouraged to beg the attention of 
this meeting for a few minutes, that we may see 
how and where with intelligent management 
and proper attention the best results may be ob- 
tained on the most economical basis. Starting 
from the boiler room, we come at once to the 
place where in most cases the greatest waste will 
be found. It has been said that the waste due to 
improper firing is often of greater consequence 
than any other loss which is produced in the op- 
erating of a steam plant. There are two causes 
for this: First, poor construction of the boiler; 
secondly, poor firing and lack of care of the 
boilers. Most of us think that any man can fire 
a boiler, and whilst looking with awe and wonder 
at the engine and generator, forget that all the 
power comes from the coal pile and pay little at- 
tention as to the economy in transmitting that 
power from the coal to the engine. No greater 
mistake is made than to place the care of boilers 
in incompetent hands, for they require the high- 
est degree of care, conscientiousness and con- 
stant attention. 

The fireman must be ever on the watch to see 
that the water is kept at the proper level, to keep 
an even steam pressure, and to show by his steam, 
coal and water records that he is getting just 
as good cards as the engineer can show by the 
manipulation of the steam he usesin his engine. 
He must see that the fires are spread evenly over 
the grates and are of an even thickness, that the 
proper amount of air is admitted into the furnace 
to obtain good combustion. 

If you could realize how easily from 1 to 20 
per cent. of coal can be shoveled into the furnace 
and up the chimney without generating any more 
power, you would see how essential it is to have 


* Read at the twelfth annual meeting of the New York 
State Street Railway Association, September 18, 1894. 


something more than mere machines shoveling 
coal into s furnace. Another point of impor- 
tance is to see that boilers are kept clean and 
free from scale, which is simply the result of im- 
proper attention. 

If for a moment you will stop and think that 
in the construction of the boiler the maker hag 
reduced the thickness of the tubes as much ag 
possible consistent with safety, and then look at 
a tube with from one-eighth to one-half an inch 
of scale on it, you will at once see how great the 
loss must be transmitting the heat through this 
scale; not only that. but it leaves the iron exposed 
to the effects of the heat without the proper cir- 
culation of water back of it, which causes rapid 
deterioration, and in some cases is liable to cause 
an explosion. I have used quite a number of 
boiler compounds for the prevention of scale, 
but have found the best to be plain coal oi). We 
have used it in Buffalo for the past two years 
with success, putting about one pinta day into 
each boiler and letting it enter with the feed- 
water by means of a sight feed lubricator. How. ` 
ever, no one remedy will fill all cases, and each 
must be the subject of sume experiment. 

Another source of loss comes from insufficiently 
covered boilers and pipes; see that all exposed 
parts, that possibly can be, are covered with some 
good non-conducting material, and prevent aa 
much as possible radiation and condensation. 
The steam pipes should be kept tight and all 
leaks followed up at once and stopped, and in 
this way haveas little loss as possible between the 
boilers and engines. See that the piping is well 
drained, so that water will not carry over to the 
cylinder of the engine. This is accomplished by 
separators placed as near to the engine as possi- 
ble, and the water thus separated is returned to 
the boilers. Ina good many cases this water is 
allowed to go to waste. If this is found to be the 
case it should be remedied, as this water is sepa- 
rated ata very high temperature, and requires 
very little heat to turn it again into steam. Be- 
fore enterinz the engine room I would like to 
say something on the subject of feedwater heat- 
ers. If your engines are running non-condens- 
ing, the question is very easily settled ; as, how- 
ever, the majority of steam plants are run con- 
densing other factors are brought in. In the 
power house of the Buffalo Railway Company, 
one-seventh of the engine capacity is run high 
pressure. In this way. taking the feedwater 
from the hot well, at an initial temperature of 
110 degs., and passing it through two heaters in 
the exhaust line of the high pressure system, we 
get a final temperature of 194 degs. before the 
water enters the boilers. It is claimed by some 


that this method of taking the water from the 


hot well is not right, on account of the oil to be 
found in this water. But so small a portion of 
the hot well water is used that the amount of oil 
in it is small, and by this method we do away 
with secondary heaters in the exhaust line, be- 
tween the engine and condenser, and not only 
save in the first cost, but I think obtain slightly 
better results. However, one thing is important, 
whatever means are used to heat the feedwater, 
it should be done, for not only will there be 
great saving in fuel, but the straining of the 
boilera due to putting cold water in will be 
done away with. 

Passing from the boiler room we come to the 
engines and generators, and the types seen here 
will be many and varied, from the high-speed, 
belt-driven machine to the slow-speed, direct- 
conuected machine of large units; as youall know, 
the tendency of late has inclined to the use of 
the latter type. In my mind there is no doubt 
of the efficiency of the direct-connected unit 
over the belted one. It is evident to all thst 
where space is valuable it has the advantage of 
taking up less room, They can be thrown 12 and 
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out of service with as much rapidity as the belt- 
driven machine; there is a saving of from 1} to 8 
per cent., due to the slipping of belts—very little 
in itself, but when figured up at the end of a 
year ina plant of any size will amount to con- 


siderable. 

Added to this there is the saving in labor and 
the decreased expense due to wear and tear, as 
this item is less in slow speed than high speed 
machinery. For the above reasons I have drawn 
the conclusion thut direct connected units are 
more economical than bigh speed ones. Re- 
garding the size of units used, it depends entire- 
ly on the output of the plant. I would advocate 
as large as possible, yet not so large that the 
breaking down of one would cripple the output. 
However, in plants that have not these latest 
types of machines, grest saving may be made in 
the operating of the engines. In many cases 
after the constructing engineer has left engines 
are ofttimes supposed to look after themselves, 
those in charge simply supplying them with 
steam and oil, What I said in reference to the 
man in charge of the boiler room applies with 
equal force here. Put a thoroughly competent 
man in charge and you will fini it a paying in- 
vestment. Intelligence and experience are the 
best safeguards and the real insurance against 
accidents. Fifty dollars a month more to a ca- 
pable engineer will probably be repaid a hun- 
dred times by the care taken and the high state 
of efficiency at which the machinery is kept. 
In such a state an engine is a reliable piece of 
mechanism. If neglected it is liable to fail at 
any time, causing delays and worries, and not 
only adding to the expense in the cost of repairs, 


buta loss in the receipts outside. 


A capable engineer will see that his engines 
are indicated at least once a month, to see that 
the valves are properly set and so keep the steam 
consumption down to a minimum. All pounding, 
knocking and leaks should be followed up and 
remedied at once, and the engines kept in such a 
state as at all times to be ready to perform the 
severest service exacted from them. Always 
keep the load as near the normal capacity of the 
engines as possible, as engines at that point are 
most economical, besides you will have fewer 
machines in service and thus save in the oil sup- 
ply. Here I will say a little on the subject of 
oil, as I think quite a saving may be made at this 
point; in fact I have had one engineer use $640 
worth more of oilin six months than another en- 
gineer used in the same time, and the engine Ca- 
pacity was increased during the time the last 
man was in charge. The lowest priced oil is not 
always the cheapest; some oils will go much 
further than others, and the question of what to 
use should be settled only by careful examina- 
tion, After being used ence it can be filtered 
and used again on the lighter parts of the ma- 
chinery. If ragsare used for wiping instead of 
waste they can be washed and used again, and 
the greage and oi] extracted will be found usefal 
in some part of the system. By washing the 
rags 80 per cent. can be saved over what the cost 
would be if only used once and thrown away. 
Coming to the generator, we find a machine that 
is usually well made and efficient. Keep them 
dry and thoroughly clean and have the commu- 
tator kept as smooth as possible. The principal 
trouble will be found in the sparking of the 
brushes and the heating of the armature and the 
field coils. The causes of these troubles are too 
many to enter into here; but on the appearance 
of trouble the machine should be stopped as 
soon a8 possible, for the old maxim, “A stitch in 
time saves nine,” can be applied here. As to the 
minor electrical apparatus in a station, every- 
thing, such as switches, connections and all in- 
struments should be kept clean and in working 
order, especially in the case of lightning ar- 


resters, as they may be the means of saving an 


armature. 

In conclusion, I would call your attention to 
the necessity of having ample copper in the out- 
side lines, and the rails well bonded, and where 
the system is large enough put in return 
wires. Whatis the use of expensive aud eco- 
nomical mschinery in the power-house if you 
allow 20 per cent of the power to be expended 
ane up poor connectionsin the return cir- 
cuit ? 


STREET RAILWAY MEN MEET. 


Annual Convention of the Street Railway Association 
of the State of New York. 


The Twelfth Annual Meeting of the Street 
Railway Association of the State of New York 
was held at The Yates, Syracuse, N. Y., Tues- 
day, September 18, 1894. 

President Hasbrouck made a short address 
after the calling of the roll, in which he con- 
gratulated the Association on its preser t condition 
and future prospects, at the conclusion of which 
the report of the Executive Committee was pre- 
sented. It showed that the membership now 


consists of thirty companies, the highest number 
et reached. ‘The Forty-second Street, Man- 
ttanville and St. Nicholas Avenue Railroad 
Company of New York City has withdrawn. but 
the Syracuse Street Railway Company and the 
Hornellsville Electric Railway Company have 
more than taken the place of the first named 
company. 

The report contained the following obituary 
notices of members deceased during the past 
year : 

William Richardson departed this life Decem- 
ber 31, 1893, in the 75th year of hisage. He had 
been actively engaged in the street railway busi- 
ness for the last thirty years, first with the Dry 
Dock, East Broadway and Battery Railroad 
Company of New York. and afterwards with the 
Atlantic Avenue Railroad Company of Brooklyn, 
both companies members of this Association. At 
the time of his death he was the acting president 
of the former company. | 

He rose to a high place in the esteem of all who 
knew him. He was always present at the meet- 
ings of this association and took a lively interest 
in its welfare. From ten years of age he earned 
his own living in the world, and by indomitable 
energy and high resolves secured the high po- 
sition he occupied amongst his fellows at the time 
of his death. We shall miss his rare counsel in 
our deliberations. snd we sorrow that we shall 
not look upon his kindly face again. 

Henry W. Slocum died April 14, 1894, in the 
67th year of his age. He had risen to great 
eminence during the Civil War, aud was a major- 
general in the Northern Army, with a brilliant 
record. Shortly after the close of the war he 
became interested in the Brooklyn Crosstown 
Railroad Company, and was elected president of 
the company in 1866, which position he held un- 
til the sale of the road to the Brooklyn City Rail- 
road Company. 

In 1889 he became president of the Coney 
Island and Brooklyn Railroad Company, holding 
the office until a few months before his death, 
when he was succeeded by his son, Henry W. 
Slocum, Jr. 

Genera! Slocum was a man among men; clear 
headed, far-sighted, and withal a genial compan- 
ion and friend. Those who had the pleasure of 
his acquaintanceship mourn a sincere friend. 

Edward F. Drayton departed this life May 27, 
1894. He was the secretary and treasurer of the 
Coney Island and Brooklyn Railroad Company, 
having been connected with the company since 
1860. Of a retiring disposition, he lived a quiet 
life, faithfully serving the company of which he 
had been for so many years a highly esteemed 
officer. His ceath caused sincere sorrow to his 
many friends, 

We shall greatly miss the faithful and true 
friends who bave gone out from our companion- 
ship. 

The report of the treasurer was presented and 
showed the financial transactions of the year 


to be: 

Recopa a aii $5,860.09 

PEXPOUBER: sisceconsvssedvendorsediseses ssesevenoenniag 5,381.20 
Balance... neee . $478.89 


The first paper read was by Mr. J. B. Craven 
on ‘“‘ Economy in Electric Power Stations,” which 
was followed by a discussion by Messrs. Cole, 


were by Mr. Geo. W. McNulty on “ Recent Im- 
provementsin Cable Traction,” and Mr. Allen 
R. Foot on “ Taxation.” 

A Nominating Committee was appointed by the 
President which reported as follows : 

President, G. Tracy Rogers, Bingbamton ; 
First Vice-President, John H. Moffitt, Syracuse ; 
Second Vice-President, William W. Cole, Elmira ; 
Secretary and Treasurer, William J. Ricbard - 
son, Brooklyn. 

Executive Committee: D. B. Hasbrouck, New 
York City; John N. Beckley, Rochester; Danie 1 
F. Lewis, Brooklyn. 

Place of meeting. Albany, New York. 

The report of the committee was approved and 
the meeting then adjourned. 

Exhibits were made by H. W. Johns Co., Con- 
solidated Car Heating Co., Taylor Electric 
Truck Co., Cutter Electrical Mfg. Co., Davis 
Automatic Car Shade Co.. and Peckkam Motor 
Truck and Wheel Co. 

In the afternoon the visitors were driven 
around the city and shown the various points of 
interest. An inspection was made of the new 
track being laid by the Syracuse Street Railway 
Company. 

In the evening a complimentary banquet was 
tendered to all in attendance and was a pleasant 
affair, concluding just in time to enable those 
leaving the city to catch their trains, 

The following delegates of railroad companies 
were present : 


Albany—John W. McNamara, Treas. Albany Ry. 

Auburn—A. H. Underwood, Treas. Auburn City Ky. Co. 

Bing hamton—J. Tracy Rogers, Pres’t, and J. P. E. Clark, 
Treas., Binghamton street Rd. Co. 

Brooklyno—W. J. Richardson, Director Atlantic Ave. 
kd. Co. 

Buffalo—J. B. Craven, Electrician Buffalo Ry. 

Charlotte—C. A. Derr, Sup’t Rochester Electric Ry. 

Elmira—W. W. Cole, Gen. Man’r West Side Street Rd. Co 

Long Island City—P. J. Gleason, Pres’t L. I. City and New- 


town Rd. Co. 

New York City—D. B. Hasbrouck, Vice-pres’t Metropolitan 
Rd. Co. 

Rochester—J. H. Stedman, Trarsfer Mag’r Rochester 
Ry. Co. 


Rome -John S. Wardwell, Pres’t Rome City Street Ry. Co. 

Syracuse—W. R. Kimball, Pres't, John H. Moffitt, Gen. 
Mayg’r, W. P. Gannon, Sec’y, and Paul T. Brady, D1- 
rector, Syracuse Street Ry. Co. 

There were also present : 

Belden, A. J., Railroad Contractor, New York City. 

Blake, Henry W., Asso. Ed. Street Ratlway Journal, New 
York. 

Brady, Paul T., Agent Westinghouse Elec. and Mfg. Co. 
Syracuse. 

Cicott, Frank H., Ry. Dept. Pettingell-Andrews Co. 
Boston. 

ae meen L., Asso. Ed. Electrical Review, New York 

ty. 

Crossman, T. C., Ofcial Stenographer, Brooklyn. 

Crowell, Howard H., General Electric Co., Syracuse. 

Evans, H. C., Johnson Company, New York City. 

Foote, Allen R., Washington, D. C. 

Forby, William F., Okoniie Co., New York City. 

Foster, H. H., Dreber Mfg. Co., New York City. 

Fuller, Charles M., Davis Car Shade Co., Portland, Me. 

Granger, John A., New York Car Wheel Works, New York 
City. 

Harrington, W. E., Cutter Electrical Mtg. Co., Philadel- 
phia. 

Hooker, Thomas, Syracuse Storage Battery Co., Syracuse 

Issertel, Henry G., H. W. Johns Co., New York City. 

Lawless, E. J., American Car Co., St. Louis. 

Le Van, Jr., W.B., Brooklyn Car Woi ks, Brooklyn. 

Magee, Frank A., The E. 8. Greeley & Co., New York. 

Mercur. &. J., New York Car Wheel Works, Buffalo. 

Peckham, Edgar, Pres’t Peckham Motor Truck ana Whee) 
Co., Kingston. 

Porter, H. C., Syracuse Storage Battery Co., Syracuse. 

Ransom, » CO. solidated Car Heating Co., Albany. 

Russell, F. D., Rochester Car Wheel Works, Kocbester. 

Seely, Jobn A., Railroad Contractor, New York City. 

Taylor, John, Taylor Electric Truck Co., Troy. 

Sharp, Edward P., Webster & Beach, Boston. 

Stump, C. E., Street Railway Gazette, New York. 

Vosburgh, A. C., New Process Raw Hide Co., Syracuse. 

Wiley, F. W., Standard Underground Cable Co., Boston. 

Wyman, Edward B., Central Electric Heating Co., New 
York City. 

Young, Jefferson, Stilwell-Blerce Co., Syracuse. 
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` > The -Michigan State Association. 

_ The Michigan Street Railway Association, an 
organization formed in Grand Rapids last June, 
held its first annnal meeting in -that city last 
week. The railroad men present were: William 
Canham, W. L. Jenks, Port Huron; David D. 
Erwin, F. W. Thompson, Muskegon; George A. 
Hart, Manistee; J. P. Lee, Lansing; Hudson T. 
Morton, Ann Arbor; David H. Jerome, Saginaw; 
-B. S. Hanchett, Jr., G. S. Johnson, Grand 
Rapıds; Mr. Harry, Bay City; W. Worth Bean, 
St. Joseph; and among the supply men were 
Messrs. Kohler, of Chicago, of the Walker Mfg. 
Company; Smith, agent of the Consolidsted 
Car Heating Company, Albany, N. Y.; Leech, 
of the Bass Wheel Company; Garson Myers, 
president of the Standard Railway Supply Com- 
pany; L. E. Myers, of the Electrical Installation 
Company; Louttit, of the Pullman Car Mfg. 
Company, and F. C. Randall, of the J. G. Brill 
Company. 

The subjects of the papers read were as fol- 
lows: 

“ Suburban Electric Railways and Their Pos- 
sibilities,” C. M. Swift, of Detroit. 

‘*Construction, Maintenance and Operation 
of Small Street Railways,” W. Worth Bean, of 
St. Joseph. 

“Street Railway Accident and Fire Insur- 
ance,” David D, Erwin, of Muskegon. 

The papers were discussed at considerable 
length and many valuable ¿deas in the manage- 
ment and maintenance of railways were devel- 
oped. 

In the evening the members of the Association 
held an informal banquet at the pavilion of the 
local street railway company. Toasts were re- 
sponded to by ex-Governor Jerome of Michi- 
gan, Mr. Jenks, Mr. Bowen, Mr. Kobler and Mr. 
Leech. | 

After the banquet the supply men, in appre- 
ciation of the many courtesies extended by the 
Association, entertained the latter at the Mor- 
ton House until long after the hour when street 
cars usually stop running. 

The following officers were elected: Presi- 
dent, W. L. Jenks, Port Huron; Vice-Fresident, 
W. Worth Bean, St. Joseph; Secretary and 
Treasurer, B. S. Hanchett, Jr., Grand Rapids; 
Executive Committee, the officers, and David H. 
Jerome, Seginaw, and Strathern Hendric, De- 
troit. 

The next meeting will be held at Grand Rap- 
ids in Septem ber, 1895. 


An Electric Fountain. 


An electrically operated fountain, designed as 
an ornament to a drawing-room, has been 
brought out by Louis Heinrici, of Zwickau, in 
Saxony. The idea is something of a novelty in 
the United States, but the combination is a per- 
fectly practicable one, sud, being self-contained, 
can be readily removed to various parts of the 
house, if desired. This ornament consists of a 
tastefully decorated flower stand, with a small 
aquarium anda spouting jet of water. Under 
the level of the plants aud flowers is a square 
zine tray, containing an electric motor attached 
to a small pressure pump. The zinc tray also 
acts as a reservoir for water, andthe pump, oper- 
ated by the motor, keeps a constant circulation 
through the aquarium and fountain above, Cur- 
rent for the motor is obtained from a battery 


cell placed on a separate shelf beneath the zire 
tray. The battery used consists of a brass ceylin- 
der, taking the place of the ordinary battery jar, 
and an inside brass cylinder, the latter being 
perforated, to promote the action of the battery 
finid. A porous cup with s zine pole is placed 
within the inside cylinder. The space between 
the two brass cylinders is filled with bluestone 
and the space between the inuer cylinder and 
the porous cup is filled with a concentrated solu- 


tion of sulphate of copper. Inside the porous 
cup, surrounding the zinc, is a strong solution 
of rock salt, This battery is said to be very ef- 
fective, but when notin use the porous cup must 
be removed. CO 


New Battery. 


An improved primary battery has lately been 
brought out in England which is likely to be 
well received by electrical men. It was recently 
experimented with in an electric launch on the 
Thames; 30 poundsis the weight of each cell and 48 
cells can propel the launch at five miles per hour 
for ten hours carrying twelve persons. The ex- 
pense per horse-power is said to be great, but 
balancing all up pro and con the question of ex- 
pense applied to the case of an electric launch 
passes into insignificance. The battery, we un- 
derstand, is an improved Smee’s battery, in which 
the hydrogen is thrown off by fine filaments of 
carbon attached to the negative plates. In this 
battery zinc simply displaces hydrogen, so that 
although the plates of the battery are carbon and 
zinc in dilute sulphuric acid-and water, the ter- 
minal pressures on closed circuit is that due to a 
zinc hydrogen couple, and not that due tu a zinc 
carbon couple, hence thee is only half a volt 
per cell; this, however, is remarkably constant. 


A HAUNTED VIRGINIAN. 


He is Bedevilled by some New York Electricians— 
Who are the Men ? 


The following remarkable letter, says the Rich- 
mond Dispatch, was received by the Governor 
a few days after its date: 


SHILOH Post-OFFice, 
Kına UEORGE County, Va. 
September 9, 1894. 
To His Excellency Governor O’Ferral): 
I address your Excellency. Iam a voter and 
a taxpayer, and yet I cannot live unmolested. 
There are men that I have located in the city of 
New York who are in possession of a large quan- 
tity of human electricity, with which they can 
send a current through the atmosphere without 
a wire, and they use this current and come to 
Virginia and rob, torture, and torment people 
who never offended them, and who never saw 
them. I was cultivating corn this season, and 
one of their experts followed me over the field 
and killed the germ of the grain as [ dropped it, 
and whispered in my ear, saying he would send 
me to the almshouse (this human electricity is a 
perfect telegraph without a wire), and they have 
threatened to kill me. 


I could mention the names of a dozen good 
citizens of this county they have | illed by enter- 
ing their system with a current, and by imitating 
the symptoms of disease, cause death, the imita- 
tion being so complete that a physician could not 
detect the difference. It is not in the power of 
a single person to bring abont their arrest, and 
I address your Excellency that the power of the 
State may be used in bringing these men to 
justice, that: we may live unmolested by such a 
formidable agent as electricity, and that human 
life can have protection. 

i Very respectfully. 


ee 
ee 


Current Items. 


It is now said they are locating underground 
water courses by electricity. The account of this 
from a German technical publication states that 
an Austrian nobleman, named von Sedezicz, is 
said to have located 3,000 sources of water in al] 
parts of the world, with but twelve failures, by 
niewns of electric apparatus, somewhat indistinctly 
described, but apparently consisting of platinum 
chsins and balis worn on the body, one end of 


the platiunm chain terminating on the finger, 
another connection being with a platinnm plate 
on the foot. The other hand bolds a magnet and 
a wateh. In walking over a place where there is 
water in the ground one of the balls * becomes 
active” and follows the water course, indicating 
also the depth. The article adds that he also 
makes a careful study of the topography and 


geology of thu district, which “' facilitates” his 
work. | 

It is probable that large numbers of the Ger- 
man coldiers will be equipped with portable elec- 
tric batteries weighing about half a pound. A 
small lamp goes with it, and theinvention will be 
of great value to the men employed about pow- 
der magazines. They are also to be used for sig- 
naling from balloons at night, and can be fixed to 


the helmet when the men have to dig trenches 
after dark. 


An electric switch for street railroads has 
been invented by Walter V. and J. H. Ash of 
Newark, N. J. The device is a tongue switch, 
and it issaid to be the first self-setting one of 
this form ever prodnced. The motive power is 
the current from the trolley wire operating upon 
a horseshoe magnet, which acts upon aright-angle 
lever rigidly keyed to the pivot of the switch 
tongue. This pair of magnets exerts a pull of 
1,800 pounds with six amperes of current. The 
arm is released when the carwheels strike a 
tripping device placed acarlength behind the 
switch. Thecurrent is then cut off from the 
magnet and aspiral spring throws the tongue 


back into place. Thus the switch is always set 
for the main line. If a motorman does not 
desire to turn the switch, he cuts off the current 
and drifts over the insulated rail which actuates 
the mechanism. If he wants to set the switch tọ 
leave the main line, he leaves his current on and 
the switch is automatically thrown to the desired 
pusition. The magnets are enclosed in a parafine 
and sealed up ina water-tight box so that nothing 
but the iron core projects. This is secured in a 
cast iron box with a rough surfaced lid, which is 
bolted down with packed joints to exclude water, 
Under the tongue the frog is perforated with 
square holes to allow dirt, stones, snow and other 
obstructions to fall through into a sump beneath, 
which will be connected with the sewer. This 
is easily accessible for cleaning purposes. The 
dead rail is laid in a box with an insulating com- 
pound made of pitch, asphalt, coal] tar and flour. 
The dead rail is connected with the others by 
means of wooden fishplates, and separated at the 
olnts by wooden plugs and rubber. 


Boston Notes. 


One of the largest and handsomest switch- 
boards for an isolated plant that has ever been 
made since the introduction of electric lighting 
has just been built by the W. S. Hill Electric 
Company, of this city, for the new Castle Square 
Theater on Tremont street. There are several 
1,000 ampere four-pole switches on the board, 


which is of blue slate, together with every other 
necessary device fur producing fine illuminating 
effects. The bus bars and conductors at the 
back of the board are of massive copper bars, 
both round and flat, the whole weight of copper 
being enormous. The W.S. Hill Electric Com- 
pany is entitled to rank as the foremost firm in 
the world for switches and switchboards. 


The forthcoming Street Railway Convention 
at Atlanta, Ga., bids fair to be one of the most 
important gatherings of the kind that have ever 
been held. Elaborate preparations are being 
made for an extensive display of street railway 
appliances. Many New England firms will be 
represented and delegates will attend from this 
district in quite large numbers. It is believed 
a fresh impetus will be given to the street railway 
business at large by the Atlanta Convention. 

The Bell Telephone Company, though disap- 
pointed at not receiving just what they needed 
from the State Legislature recently, pertaining 
to the increase of their capital stock by $50,000,- 


000, is not likely tc allow the matter to remain 


just where it is at present. The directors are 
moving again, quietly it is true, with a view to 
securing all they originally asked for, and with 
such ample financial resources as the company 
possesses, it goes without saying that they sre 
not likely to give up the contest until they have 
obtained just what they want. 


There is an inventive genius living in a subur- 
ban town near Boston whose life has been de- 


Sept. 26, 1894 


ELECTRICITY. 


yoted to inventing heating devices of various 
types. He has just completed a new apparatus 
for burning soft coal enlm, with better resultsin 
the making of steam than has ever been previ- 
ously achieved, while for preventing the issuance 
of black smoke from the chimney stack there is 
nothing like it in existence. Thousands of 
people have already seen the working of this ap- 
paratus, and all are most enthusiastically im- 
pressed with its merits. It saves the money dif- 
ference between soft coal and hard coal; gener- 
ates more heat than hard coal, and emits no 
smoke whatever. Itis attracting universal at- 
tention, though it is not even yet on the market. 


General News. 


a 


What is Golng on in the Electrical World. 


Springfield, Mo.—Bids for electric lighting 
have beei readvertised. October 15 is the date 
fixed for opening the bids. 

Caldwell, Tex.—There is a move on foot here 


utin an electric light plant. Very nearly 
tye ie nary amount of funds bas been secured 


already. 

Pottsville, Pa.—The Pottsville Traction Com- 
pany has been granted a franchise for an electric 
railway in this borongh. They will build a line 


to Gilberton. 

St. Joseph, Mich.—The car barn of the St. 
Joseph and Clinton Harbor Electric Company 
was destroyed by fire on the 13th inst. Several 
street cars were burned. 

Syracuse.—The State Railroad Commission- 
ers have granted the application of the Syracuse 
Street Railroad Company to uee electric power 
on certain portions of its lines. 


Newark, N. J.—A permit was granted last 
week to the Consolidated Traction Company for 
its new power house and plant to be erected here, 
the estimated cost of which is $500,000. 


Milwaukee, Wis.—The contract of this city 
with the Bad ser Illuminating Company for street 
lighting will expire on December 15 next, and 
there is talk of putting in a municipal plant. 


New Bedford, Mass.—Mayor Brownell of 
this city has recently visited Philadelphia and 
other cities for the purpose of getting informa- 
tion relative to underground conduits for fire- 
alarm wires. 

Carlisle, Pa.—W. F. Sadler, Jr., formerly of 
Carlisle, has, it is reported, purchased a valuable 
electric railroad franchise from Pottsville to St. 
Clair, and a company will be at once organized 
to build the line. 


Richmond, Va.—The council committee on 
light have adopted a motion recommending that 
measures be taken for securing an estimate of 
the cost of constructing an electric plant to be 


owned by the city. 


Weymouth, Mass.—It is probable that a 
franchise will be granted to the directcrs of the 
Braintree and Weymouth Electric Street Rail- 
way Company for the construction of their pro- 
posed line between Braintree and Weymouth. 


Sedalia, Mo.—Surveyors have been fixing a 
route for the Sedalia, McAllister and Marshall 
electric railway. [t is expected that the road 
will be in operation by the 1st of December. The 
eugaed is backed by local and Eastern capital- 


Oshkosh, Wis,—The franchise granted to J. 
K. Tillotson in May last to build an electric rail- 
way in this city was rendered void by a legal 
omission. The city council has now, however, 
passed a legal franchise and Mr. Tillotson will 
proceed at once with his line. 


Burlington, Vt.—The Vermont Electric Com- 
pany has awarded the contrac: for the generator 
and motors, to be used in transmitting power 
from the station at the gorge to the city, to the 
Westinghouse Company. According to the terms 
of the contract they must be in working order 
In 90 days, 


ment ville, Tenn.—There is a substantial 
fou Roo: now on foot to build an electric line 
soa: noxville to Powell’s Station, a distance of 
sa nine miles. There are local capitalists 
eiterDi ice Aa disposition to back up the 
cessfully. It bids fair to go through suc- 


Pottsville, Pa.--The Pottsville, Cressona, 
Schuylkill Haven and Orwigsburg Electric Rail- 
way Company have been granted a franchise 
through Landingville. This company 18 con- 
trolled by the Schuylkill Traction Company, 
who several days ago secured the right of way 
through St. Clair. 


Lockport, N. ¥.—-Thecity council hasgrauted 
a franchise to the Lockport City and Olcott 
Electric Railroad Company. Besides the fran- 
chise the new company is assigned all the prop- 
erty rights the city may bave in the old Lock 
City Company, also $6,500 forfeiture and $20,000 
indemnity bonds given by the old company. 


Greenburg. N. Y.—The highway commission- 
ers of this township, in which are the villages of 
Tarrytown, Irvington, Dobbs Ferry, Hastings 
and a part of White Plains, have gnaranteed a 
franchise to the promoters of the New York, 
Elmsford aud White Plains Electric Railroad 
Company to lay rails in the Tarrytown and 
White Plains road and establish a trolley road. 


Ironton, Ohio.—Heald & Holiday, of this 
city, have closed a contract witb the Frazier 
Highland Construction and Equipment Com- 
pany, of Chicago, for the construction of an 
electric railway line between Manchester and 
Winchester, O., a distance of twenty-five miles, 
and equip the same, for a consideration of $200,- 
000. ‘he road will probably bein operation by 
December 31. 


Columbus, 0.—The Edison Electric Light 
Company bas mortgaged its entire plant to the 
Ohio Savings Bank to secure the payment of 
$82,500 bonds. The action is taken so as to en- 
able the company to enlarge and remodel its plant, 
aud was authorized on June 7, 1894, by over 
three-fourths of the stockholders.--The long- 
distance telephone line between this city and 
New York was opened with the usual ceremonies 
on the 19th inst. 


North Attleboro, Mass.—A local syndicate 
will, it is said, furnish the capital aud take out a 
franchise ‘‘ for the construction of such electric 
street railroads in this town as the convenience 
of the public seems to require.” The old track 
and wires of the defunct Attleboro, North Attle- 
boro and Wrentham Street Railroad will no 
doubt be made available to some extent. The 
present plan seems to include a new line, modern 
equipment, and a power station of ample capa- 
city. 

Philadelphia.— Harry T. Paiste, who has for 
the past year been in the manufacturing business 
in Chicago, will move his factory East in Octo- 
ber. He has formed an incorporated company 
under the laws of Pennsylvania, to be known as 
the H. T. Paiste Company, for the manufacture 
of electrical apparatus. Mr. Paiste will be presi- 
dent of the company, Dr. W. W. Speakman, of 
Swarthmore, secretary snd treasurer. and Prof. 
J. Russell Hayes is a director. The capital 
stock is $20,0)0. The main factory will be lo- 
cated in Philadelphia aud a branch house will be 
maintained in Chicago. 


Viroqua, Wis.—This city celebrated on the 
5th the introduction of electric lighting by 
speechmaking, band playing, a ball and other 
festivities. Besides a geveral turn out of citi- 
zens hundreds of people from the surrounding 
country were present to participate. Tables to 
accommodate a thousand at one seating were 
spread in the open air and the people enjoyed a 
general feast. The electric light plant was es- 
tablished by two of Viroqua’s enterprising busi- 
ness men, W. F. Lindemann and E. W. Hazen. 
Every business house in town isa patron of the 
new system and a majority of private houses are 
already wired. 


Buffalo.— The suggestion that there should be 
a big electric carnival held in this city to cele- 
brate the successful transmission of power from 
Niagara Falls, when it is assured,is meeting with 
favor. The Express says "the carnival should 
be the biggest electrical exposition ever held and 
nll the noted electrical companies and manu- 
facturers aud others interested in electrical wares 
of every description should pe invited to bring 
their wares to this city and place them upon 
exhibition. Buffalo has been talked about for so 
long a time as the coming electrical center of the 
universe that hundreds of thousands of persons 
would come from every section of the country 
and from other countries to see the wonders.” 


Boston.—A few days ago while the workmen 
on the new Worthington building on State street 
were hoisting asteel beam weighing several tons 
the chain struck one of the West End trolley wires, 
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the links of which were melted in a moment. 
Luckily it was a dangling end of the ciiain that 
hit the trolley; bad it been the upper section, 
holding the girder, several men might have been 
injured by the falling beam. But that was not 
ali; the current went throngh the chain and 
came down through the wire cable wound ou 
the hoisting drums. The engineer felt the first 
shock as the engine began to tremble aud dropped 
the winding handles as if they had been red-hot 
pokers. The strands of the wire rope were so 
broken and twisted as to necessitate splicing. 


Baltimore.—The White-Crosby Company, of 
Baltimore, although not the lowest bidders, were 
awarded the contract for the proposed electrical 
subways in Bultimore. The city engineer, in his 
report to the Electrical Subway Commissioners, 
stated that after a careful study of the defects 
aud strong points of the four systems for which 
bids were offered, in conjunction with the con- 
sideration of the cost of the same, he strongly 
advocated the adoption of the White-Crosby 
system. The report concluded as follows: * In 
consideration of the excellence of the designs 
submitted by the White-Crusby Company, which 
in my judgment were the most complete and 
fulfilled the requirements of the specifications 
more nearly than those submitted by the other 
bidders, I would recommend that they be awarded 
the contract fur terracottaconduits, ‘Camp class,’ 
at the pricessubmitt:d by them in their proposal, 
which would make the system as proposed cost 
$63.487.04."—The Maryland Electric Company, 
J. Frank Morrison president, which was recently 
awarded part of the contract for lighting the 
city with electricity, has erected over a thousand 
poles and hung over 400 arc lamps and is already. 
prepared to turn ou the lights. 


_ Albany, N. Y.—-Thereis some talk of form- 
Ing a Company to place in the market the perfect 
safety guard for electric and cable cars invented 
by M. F. Smith and James P., Fleming, which 
has been successfully tested here. The fender 
consists of a vertical frame hinged to a horizon- 
tal one which contains a sliding frame. The 
framework is covered with netting attached to a 
catch by means of which the sliding frame is re- 
leased when a weight is put on the hetting. The 
sliding frame when operated revolves a roller, 
that is placed in front of the frame, with a mo. 
tion reverse to that of the car, thus having a 
tendency to throw anything that it strikes into 
the netting. Along the sides of the frame are 
placed guide ropes which also throw anything 
caught by them into the net. The two sections 
of the framing are connected by a hinge which 
allows the horizontal to fold against the vertical 
so that cars can be coupled without removing the 
fender.—A preliminary meeting of the in- 
corporators of the Standard Telegraph and 
Telephone company has been held here. The 
company will be organized with a capital of $50,- 
000 to build telegraph and felephione fae in 
New England, New York and the Middle and 
Western States. The directors are: Abner S. 
Adams, Charles J. Glidden, Francis Jewett, 
James H. Mills, J. W. C. Pickering and Asa C. 
Russell. of Lowell, Mass.; Arthur L. Andrews 
and A, Page Smith, of Albany; Charles P. Cum- 
mings and Wesley A. Gove, of Boston; and Jesse 
N. Trull, of Tewksbury, Mass. 


A New Firm. 


Messrs. A. K. Warren and R. T. Lozier, under the firm 
name of Warren & Lozier, have succeeded to the business 
of the New York Electrical Repair Company, and having 
enlarged premises and equipment at 465 Greenwich st eet, 
New York, are prepared to execute all demands in the 
following branches: Electrica) Repatring, Engtne Re. 
pairing, Installation of Plants, Dynamo Room Supplies, 
etc. The pew tirm begins busiuess under fuvcrable au- 
8 ices, and are appareutly well equipped tn the technical 
knowledge and practical experience necessary to com- 
pete success In what they have undertaken, Mr. Warren, 
after taking the Mechanical Engtueering course at Kings 
College, London, divided eleven years of practical experi- 
ence fu mechanical and electrical engineering between 
the Canadian Pacific Railroad shops, the Worthington 
Hydraulle Works, asix months’ visit tothe larger factories 
abroad, and the balance of the time tn the Various en- 
gineering departments of the Edison and General Electric 
Companies at Schenectady, New York City and Peterboro, 
Canada, resigning the superintendency of the New York 
repalr shops of the latter company to organize the New 
York Electrical Repair Company, in which until lately he 
has been assoctatcd with Messrs. W. W. Morris apd Chas. 
S. Ward. 

Mr. Lozler started with the Edison Electric Light Com- 
pany in 1883, was with Mr. Edison in bis coustruction de- 
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partment and later associated with Mr. Kennelly at the 
former's laboratory. He had charge of the testing depart- 
ment of the Edison Machine Works, was with Mr. F. J. 
Sprague at his experimental shop, and passed a year with 
Leonard & izard on construction work at Chicago. Later 
he was engaged in the commercial departments of the 
Edison and General Electric Companies, resigning the po- 
sition of assistant to S. Dana Greene, general manager of 
the lighting department, under whose charge he directed 
the isolated lighting business of that company. 


The American Mineral Wool Company. 


The American Mineral Wool Conpany, whose Eastern 
Office is at No. 2 Cortlandt street, New York City, occu- 
pies a place in the business activity of the metropolis pe- 
cCullarly its own. In demonstrating the uses of Mineral 
Wool in architecture the company has won well-deserved 
success by its improved processes of munufacture lately 
l nvented and perfected, for which patents bave been 

granted, the wool produced being much !mproved in 
strength and texture, lightness and ireedom from 
draughts, over that heretofore made. One of the most im- 
portant qualities of Mineral Wool is its power to resist the 
-transmission of heat and cold. No other material, 
either natural or manufactured, which can be used practi- 
cally in the arts, equals this as a ncn-conductor of heat, 
while repeated trials have shown that the liberal use of 
Mineral Wool makes a better protection against frost than 
is afforded by any other material. In protecting water 
pipes from freezing it has been successful where all other 
means have failed, and the use of corrugated iron lath in 
connection with a filling of Mineral Wool between the 
studding 1s being largely adopted inthe construction of 
buildings by progressive architects and owners. ‘This 
mode of construction affords the very best plan of protec- 
tion against fire, short of the ure of absolutely non-com- 
bustible materiais in the entire building. Mineral Wocl 
also possesses a special value as a non-conductor of sound, 
and is largely used for deafening school-houses in Chi- 
cago, Cleveland and other cities. It 1s likewise a protec- 
tion against rats, mice, insects and disease germs. 

The American Mineral Wool Company was incorporated 
in 1894 under the laws of New York asa successor to the 
U. 8. Mineral Wool Company, which has been in existence 
since 1880. The main office ts in Cleveland, O., with fac- 
tories in Stanhope, N. J., and Chicago, Jll., and branches 
in New York, Chicago, Philadelphia and St. Louis. The 
officers of the compary are as follows: F. H. Prentiss, of 
Chicago, president; W. C. Andrews, of New York, vice- 
president; C. H. Rockwell, of Cleveland, treasurer. Mr. 
H. Franz, manager of the New York Office, supplying the 
trade in New York and Pennsylvania, isa gentleman of 
experience and reliability with whom it is always a 
pleasure to do business. 


COMMERCIAL PARAGRAPHS. 


The Metropolitan Electric Company, 186-188 Fifth ave- 
nue, Chicago, report good business and the receipt of sev- 
eral large orders for wire and construction material and 
new plants entire. 


The Berlin Iron Bridge Company of East Berlin, Conn., 
have erected for the Mather Electric Company a new 
building, 300x 50 feet, equipped with Improved electrical 
machinery and a forty-ton electric traveling crane, es- 
pecially adapted for building large direct-connected gen- 
erators forrailway work. The unfinished cas ings are 
brought in at one end of the shop, and are loaded on the 
cars at the other end as finished generators. 


Mr. W. C. McKinlock, secretary of the Metropolitan 
Electric Company of Chicago, is out of that city on im- 
portant business connected with his company. 


The Me‘ropolitan Electric Company, Chicago, have re- 
cently gotten in a large consignment of special split Lo- 
cust Pins for high class electric light and railway work 
and are ready to till orders promptly for these goods. 
Their N. 1. R. Wire is universally called for and sales in 
this line are increasing. 


The Mather Electric Company of Manchester, Conn., re- 
port the sale of one of their 180 x. w. Improve. new type 
mul ipolar railway generators, with complete station 
equipment, to the Hartford and West Hartford Horse 
Railway Company, for the Hartford, Conn., power-house. 
The generator is to replace a 200 x. w. generator of Phila- 
delphia manufacture, which, aiter a two weeks’ attempt 
on the part of its makers to make it run successfully, was 
thrown out. In thirty-six hours after placing the order the 


Mather Electric Company hadtheroad running success- ` 


fully, they in that time baving removed tre old gener- 
ator and installed two temporary generators. 


The Metropolitan Electric Company, Chicago, are an- 
nouncing to their patrons that they are handling the 
Kester Monarch Arc Lamp, representing the F. P. Little 
Electrical Construction and Supply Company. makers of 
this lamp, in the West, Mr. W. E. Parker having returned 
to Buffalo. Mr. Parker had this Une in Charge during the 

ummer months, making his headquarters with the Metro- 


politan Electric Company. A stock of these lamps is kept 
on hand in alternating, direct and constant current, orna- 
mental and otherwise. Shipments can be made promptly. 


INCORPORATIONS. 

The Scranton Electric Construction Company, Scranton, 
Pa.—to manufacture electric or steam plants for lighting, 
drilling and puimpiug, or electric power generally. Cap- 
ital stock, $15,000. Promoters: Fred’k J. Platt, Frank E. 
Platt, Edw. B. Sturges, Scranton. 


The Highland Park and Butler Street Railway Company, 
Pittsburg, Pa—to construct maintain and operate an 
electric railway. Capital stock, 812,000. Promoters: 
H. S'A. Stewart, Jas. J. Donnell, Jno. G. Holmes, Pitts- 
burg. 


Interstate Telephone Company, Louisville, Ky.—to 
operate telegraph and ielepbune ines, electric lighting 
and power plants. Capital stick, $2,000. Promoters: 
T. C. H. Vance, G. L. Hogan, F. A. Vance. 


The Zenith Gas Engine and Power Company. San Fran- 
cisco, Cal.—to manufacture and aeal in gas, electric and 
vapor eugiues ; build and operate telegraph and telephone 
lines and rail: oads, electrical machinety and plauts, etc. 
Capital stock, $1,000,000. Promoteis: Juo. W. Eisenbuth, 
Louts F. Dunand, Rudolph Herman, Albert R. Herman, 
Samuel F. Simrah, San Francisco. 


Los angeles Gas and Electric Fixture Manufacturing 
Company, Lus Angeles, Cal.—to manufacture and deal in 
gas and electrical fixtures, brass, tion acd ornamental 
work and other articles. Capital stuck, $50,000. Promoters: 
Max Meyberg, Moritz Meyberg, 8. Nordlinger, Louis Uhl- 
felder, Leopold Himmelstern, Los Angeles. 


The Charles E. Rich Company, Detroit, Mich.—to man- 
ufacture, buy and sell electric fixtures, lamps and Dric-a- 
brac. Capital stock, $20,000. vromoters: Wallis Bolleau, 
Philadelphia, Pa.; Fred’k J. Linsell, Chas. F. Rich, De- 
troit. 


The Electrical Advertising and sign Company, Portland, 
Maine—to manufacture and deal tiu electrical goods and 
apparatus of all kinds. Capital stock, $100,v00. Promo- 
ters: Chas. M. Jacobs, Everett R. Reynolds, J. Vipond 
Davis, New York City. 


The Mexican lmpi ovement and Construction Company, 
Chariton, lowa—to cuustruct railways, streets, Canals, 
electric Ught plants, etc. Capital Stock, %5,000,000. 
Promoters : Sinith tH. Maliury, D.J. Thayer, ‘I’. M. Stewart, 
Chariton, la.; E. I. Moliera, Eruest kiall, San Francisco, 
Cal.; Richard C. Cushing, Chicago. 

The Reading aud Pottstown Eiectric Railway Company, 
Readiny, t’a.—to coustruct, Maiulain and operate an 
electric railway. Capital stock, $100,000. Fromoters: 
Kurtz A. Fitchthorn, R. L. Jones, M. C. Aulenback, Kead- 
ing, Pa. 


The American Electrical Heater Company, Detroit, 
Mich.—lto manulacture and sell electrical heating devi- 
ces, electrical cOuking devices, dyuamos, etc. Capital 
stock, $5,000. Promoters: Juo. Heffion, Ben). H. Scran- 
ton, Freu’k H. Date, Detroit. 


The Antl-Frictlon and Electric Car Wheel Company 
(incorporated In W.Va.), New York, N. Y.—tu manulactuie 
and sell car wheels, etc. Capital stock, $300,000. Promot- 
ers: Henry Schulz, Eugene Mayne, Thos. White, Jno. F. 
Lorenger, NeW York City. 


The New Jersey Electric KRallway Company, Paterson, 
N. J.—to construct and operate electric street railways, 
etc. Capital stock, $2,000,000. Promoters; Chas, A. Jobn- 
son, Brooklyn, N. Y.; Geo. V. Turner, New York City; 
Frank Irving, Jersey City, N. J.; Jno. McGuinness, Jr., 
Ridgewood, N. J. 


The Philadelphia Suburban Passenger Railway Com- 
pany—to build a trolley railway in Philadelphia and sub- 
urbs about. forty -tive miles long, double tracked, to con- 
nect with the Philadelphia Traction Company's system. 
Capital stock, $600,000. Incorporators: Geo. B. Widener, 
David H. Lane, Geo. R. Yarrow, Richard F. Bower and 
Alex. Rennick. 


The Central Ohio Electric Ratlway Company, Columbus, 
Ohbio—to construct and operate a complete electric rail- 
way system between Pittsburg and Chicago, with 
branches connecting with towns and cities along the 
route. The articles of incoporation provide for freight, 
express and passenger traflic, and the hauling of the 
mails. Among other cbjects are the supplying of light, 
heat and power for public and private use, ard the con- 
struction of a telephone and telegraph line. The head- 
quarters of the company is Mount Vernon, Ohio. Capital 
stock, $100,000. Incorporators: G.A. Jores, F. W. Jones 
J.A. Caldwell, William M. Koons and M. Spellacy. ; 


A certificate has been filed with the Secretary of State 
at Albany by the State Electric Light and Power Com- 
pany of Brooklyn, announcing an increase Cf Its capital 
stock from $200,000 to $500,000. The company's directors 
include Noah L. Cocheu, Wiillam Seward and Jasper N. 
Raymond. 


Jenney Electric Conduit Company, Chicago. Capital 
stock, 85,000,000. Incorporators : L. A. Farnsworth, Jo- 
seph M. Hill, Charles S. Marshall. 


The Rockwell Construction Company, Paterson, N. J.— 
—to build, construct, or repair railroads, water, gas or 
electric works, etc. Capital stock, $30.000. Promoters: 
Ernest G. Wightman, Middletown, N. Y.: Merle J. Wight- 
man, Benj. H. Throop, Wm. H. Rockwell, Sc. anton, Pa: 
Jas. C. Hinchliffe, Paterson, N.J. 


The American Electric Exercising Machine Company, 
Chicago, Ill.—to manufacture and sell electric exercising 
machines. Capital stock, $5,000. Promoters: Jas. W. W. 
Williams, H. J. Weld, W. R. Bullon. 


The Kerlin Bros. Company, Toledo, Ohlo—to do eneral 
contracting and butlding; construction and operation of 
gas plants, water works, electric lighting and electric 
street railways. Capital stock, $10,000. Promoters: Rich- 
ard Kerlin, Edward M. Kerlio, Wm. A. Gashe, M. P. Mur- 
phy, Patrick Henahan. 


The Peterson Electric Conduit Rajlway Construction 
Company, Milwaukee, Wis.—to manage and operate a 
conduit system for street or other railways, mills, etc. 
Capital stock, 500,000. Promoters: A. E. Smith. W. 
Meyst, H. 8. Esch. 


The Newtown Ratlway Compapy—to operate a surface 
electric railway between Long Island City and Flushing, 
L. 1. Capital stock, $150.000. Directors: Rudolph T Mc- 
Cabe, New York City ; Cord Myer aud Christian M. Myer, 
Maspeth : George Chambers, Long Island City ; Robert cC, 
Pruyne, Albany. 


The Electric Traction Company, Limited, Detroit, Mich. 
—to dealin electrical patents aud manufacture and sell 
electric railway appliances. Capital stock, $150,000. In- 
corporators: Oliver H. Law, Charles Heinricke and Thos. 
Harris. 


The Northwest Gas and Electiic CUumpapy, Washington, 
Iowa—to own and operate gas works. Capital stock, 
$250,000. Promoters: Americus E. Johnson, Liberty, lnd.; 
Geo. V. Benedict, Andrew W. Snyder, S. C. Green, Wash- 
ington, lowa. 


The Euclid Heights Company, Cleveland, Ohio—to con- 
Btruct and operate electric, steam, or other railways; to 
construct and Operate water works, electrical plants, etc. 
Capital stock, $00,000. Promoters: Pat. Calhoun, Koland 
R. Conklin, Wm. L. Rice, Ges. A. Laughlin, Allison Jd. 
‘rhompson., 

The New Lo.don Electric Light Company, New London, 
Obio—to manufacture and furnish electric light, power 
and heat. Capital stock, $4,000. rromoters: D. J.C, 
Arnold, H. G. Skinuer, Chas. E. Key nolds, 8. J. McCieady, 
QO. G. Carte, Jr., $. R. Stilson, J. H. Beattie, F. R. Hub. 
bard, W. R. Brundage, R. B. Powers, Jno. Kelley. 


ELECTRICAL PATENT RECORD. 


LETTERS PATEN1 l88UBD SEPTEMBER 18, 1894. 


ELECTRIC RAILROADS AND APPLIANCES. 


526,142. Bond for Electric Railways. Dwight D. Book, 
Broukiyn, N. Y. Filed July 14, 1894. 

526,183. ‘Liolley-Wire Kiuder. suwaru Gale, Peoria, IN. 
Original application Hled Nov. 21, 1892. Divided and 
this application fled Jau. 15, 1894. 


ELECTRIC LIGHTS AND APPLIANCAS. 


526,145. Incandescent Electric Lamp. David J. Cartwright, 
Boston, Mass. Filed Jan. 27, 1894. 


MOTOKS, DYN AMOS, ETC. 


526,063. Multiphase Converter. Hermann O. C. E. Wage- 
mann, St. Louis, MO., assi nor of thiee-fourths tO 
Charles Orthwein, same place. Filed July 5, 1892. 

526,064. Electric Generator. Hermann O. C. E. Wage- 
mann, St. Louis, MO., assiguor of three-fourths to 
Charles F. Orthweln, same place. Filed July 5, 1892. 

526,063. klectric Motor. Alexauder W. Meston, St. Louls, 
Mo., assiguor to the Emerson Electric Manufacturing 
Company, Same place. Filed Aug. 1, 1892. 

526,169. Klectric Motor. Elihu Thomson, Lynn, Mass., 
assignor to the 'Thomson-Houston blectric Company of 
Connecticut. Filed Aug. 30, 1334, l 

526,170. Dynamo-ftlectric Machine. David H. Wilson, 
Chicago, lll. Filed Aug. 17, 1893. 


TELEPHONE AND TELEGRAPH APPARATUS. 


526,139. 'Telephone-Transmitter. Henry L. Baldwin, Chi- 
cago, lll. Filed Jau. 3V, 1892. 


MISCELLANEOUS. 


526,078. Electrical Connector. John B. Henck, Jr., Brook- 
lyn, N. Y. Filed July 6, 1894. 

526,114. Process of nlec.crodepvusition of Chromium. Emile 
riacet and Joseph Bonuet, Paris, France. Filed Aug. 
20, 1892. 

526,140. Klectrically-Operated Register for Barrels, etc. 
Henry J. Bang, New York, N. Y. Filed April 4, 18%. 

526,168. Signal Apparatus. George L. Thomas, Brooklyn, 
N. Y., and Edward C. Seward, Montclair, N. 9. sal 
Seward assignor Lo sald ‘homas, Filed Jan. 22, 18%. d 

526,172. Electric Switch, Louis Winterhalder, Milford, 
Conn., assignor to the National Electric Manufacturing 
Company, same place, and Jersey City, N.J. Filed Feb. 
17, 1894. Ger- 

526,182. Galvanic Chain, Friederike Fritsche, Berlin, 
many. Filed May 12, 1894. 

526,220. Electric Indicator. Clyde J. Coeman, T 
M., assignorto himself and Louisa M. Goodrich, sa 
place. Filed Dec. 8, 1893. Colo 

526,227 Electric Cut-Out. Elmer E. Hersh, Denver ca 
assignor of two thirds to Jonn B. Ti rbert apd Cun 
A. Scott, 8ame place. Fiied March 7, 1894. york 

526,356, Dial Transmitter. Frederick Pearce, ae sald 
and Joseph Broich, Brooklyn, N. Y., assignors 
Pearce. Filed June 11, 1894. 


RE-I88UE. 


11,442. Secondary Electric Battery. 
Alfred Oblasser, Paris, Frauce. 


Charles Theryc and 
Filed March 15, 1894. 
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EDITORIAL NOTES. 


Useless The fact that an invention to be 
inventions. of any commercial value must 
fill a general] demand, or create the same, is too 
apparent to require any confirmation, and it is 
equally apparent that an invention the object of 
which can be more cheaply and efficiently at- 
tained by other means is practically useless and 
merely represents wasted ingenuity. 

The subject is called to mind by tbe publica- 
tion of a new English invention for varying the 
candle-power of incandescent lamps, which in 
spite of its uselessness seems to present a very 
attractive problem to inventors, judging from 
the amount of energy which has been expended 
in this direction. | 

It is difficult to see where such an invention 
will find any application sufficient to warrant its 
manufacture, as outside of an occasional sleeping 
apartment the demand is generally for more 
rather than less light, and even where a dim 
light is desired the expense and complication of 
these regulating devices would in nine cases out 
of ten be sufficient to induce the customer to re- 
turn to his less costly though primitive taper or 
oil lamp. , 

As a dim light can be procured, however, with 
incandescent lamps, and without the aid of any 
brilliant inventions, the inventive efforts to 
secure this object seem al] the more unnecessary. 
The plan of Mr. T. B. Sharp, alluded to above, 
is to interrupt the current in the lamp by means 
of a revolving commutator driven by clockwork 
or other motive power, which is designed to 
avoid the use of a resistance. The general 
reader, however devoid of technical knowledge 
on the subject of electricity, cannot fail to appre- 
ciate the folly of paying for a special armature, 
and the necessary motor to drive it, when the 
same object can be attained without the use of 
any other than the usual apparatus. 

In almost every case a frosted or colored lamp 
of low candle power can be substituted for a 
regulating device, with entire satisfaction and 
without any additional expense; and even where 
a resistance is employed, its cost is negligible in 
comparison to that of a dynamotor or miniature 


central station for varying the candle power of a 


few night lamps. 
* * 


The It is probably fortunate that 
N. E. L. A. some discord has arizen in 

Meeting Piace. the Executive Committee of 
the National Electric Light Association. The 
announcement of the protest made over the 
committee’s action in designating Cleveland as 
the next meeting place will no doubt be of bene- 
fit in stirring up the members who did not take 
sufficient interest in affairs to attend the meet- 
ing, and show them the necessity for their per- 
forming the duties of the offices to which they 
were elected. 

The general feeling of satisfaction which was 
expressed when it was announced that Cleveland 
was to be the city for the next annual meeting 
should make the advocates of that city stronger 
than before in their contentions. No better 
place could be chosen. The hotel accommoda- 
tions are unsurpassed, the city can be reached in 
one day’s ride from almost every point within 
the limits of the Association’s activity; in fact it 
is an ideal convention town. This fact was 
proved two years ago when the American Street 
Railway Association held there the most success- 
ful meeting ın its history. 

Last year the Light Convention was held at 
Washington, almost at the extreme East ; and 
while the meeting was a record-breaker, it was 
because of the peculiar attractions of the city, 
and in spite of the fact that very small delega- 
tions from the West were in attendance. To 
hold the meeting again this year in the far East 
would be little less than an insult to Western 
members and their friends. 

Those who would be suited with Boston do not 
comprise 10 per cent. of the regular attendance, 
and it is difficult to see any reason for the strenu- 
ous advocacy of that city for this year’s meeting 
except the desire to always be on the other side, 

Boston is a charming city, but to hold the 
Light Convention there this year would result in 
a flat failure and a serious drawback to the 
splendid progress which the Association is 
making. 

Every member of the Executive Committee 
should be present at the next meeting. 
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The We notice that the objections 
Unit which Exrorriciry has urged 
Industry. against the adoption of the pro- 


posed new nomenclature for the practica] mag- 
netic units are strongly endorsed by Prof. 
Jamieson, who was one of the first electricians to 
call attention to this subject in a paper read be- 
fore the Institute of Electrical Enzineers, Lon- 
don, some eight or nine years ago. He also 
makes some suggestions in regard to the symbols 
adopted for physical quantities, all of which are 
worthy of careful consideration, as a number of 
his proposed modifications tend to considerably 
simplify the present system of notation. 

Among these suggestions, which will be found 
in the tenth edition of Monroe and Jamieson’s 
Pocket Book, a very practical one is the use of 
plain block letters instead of the French script 
symbols for magnetic quantities, as the latterare 
not only an uncommon font of type but are 
dificult to write on paper and on the black- 
board. Another simplification is, several cases 
can be made by using the reciprocals of certain 
quantities instead of introducing a new symbol. 
For example, reluctivity may be expressed by 


=, instead of v, which is easily mistaken for v, 


and conductance (G g), being the reciprocal of R, 
is More simply expressed by = . In the same 


- 
way for mbo — is proposed. 


The terms gauss, weber, oerstcd and gilbert 
are criticised thus : ‘‘ These will never do. Do 
we want them?” This query is the keynote to 
the objection which Euxecrriciry has urged 
against units, and while we are fully in sympathy 
with the desire to honor the memorv of these 
distinguished workers in electrical science, we 
do not believe this should be done at the expense 
of unnecessary and impractical complications in 
the notation of electrical units. The multiplica- 
tion of terms which can be of no practical use, or 
which are better expressed by the definitive com- 
pound words already in general use, deters from 
the simplicity of scientific nomenclature rather 
than advances it. And, moreover, even if these 
unnecessary units are generally adopted in scien- 
tific literature, the older significant terms will be 
very sure to be retained by electricians for prac- 


tical use. 
x xX X 


The Bell Telephone Company at Louisville, Ky., has 
about 36,000 miles of wire in operation. Of this 24,000 
miles are underground. 


Tue above item is going the rounds of the 
daily press. We cannot account for this ex- 
traordivary mileage of telephone wire in Louis- 
ville, and think likely Lexington was meant, 
where the equipment was made necessary by the 
late Breckinridge-Owens campaign. We sup- 
pose the 24,000 miles underground were intended 
to carry the millions of curses uttered by the 
Kentucky colonels in the right direction, and it 
is to be hoped they have done their work well. 


* X * 

Some burglars never read the papers. Those who 
cracked the safe in the office of Mr. Muir’s rail- 
road at Schenectady the other night, and found 
it emptv, could have saved themselves trouble if 
they had known that the road was bankrupt. 


SHARES of the Electro-Pueumatic Company’s 
stock, par $10, recently advanced in one day on 
the Philadelphia Board from 25 cents to $1.50 
per share. Thevompany is a New Jersey cor- 
poration. The capital originally authorized was 
$1,000,000, but this has been increased to $1,500,- 
000. The business of the company is to operate 
tubes for delivery and collection of mail matter, 
packages, etc. It has a line now in operation 
between the main Postoffice and the East Chest- 
nut street station, Philadelphia. 

* %* * 

THE Boston Commercial Bulletin calls atten- 
tion to the before and after taking effect of the 
decision against the G. E. Co. in the feeder and 
main patent case. 

Before taking, Mr. Coffin said over his own 
signature in the last annual report : 


‘* Substantial progress has been made during 
the year in the prosecution of suits against in- 
fringers of many of the more important patents 
belonging to the company. The ‘feeder and 
main’ patent, which isof FUNDAMENTAL IM- 
PORTANCE, particularly for low tension light- 
ing plants, has been sustained by the Circuit 
Court for the District of New Jersey.” 


After taking, a director—Mr. Coffin chose here 
to conceal his identity. but we can’t allow his 
modesty to bury the fact—spoke as follows: 


‘* Tf the General Electric had won the Phila- 
delphia patent case it would have been a very 
big thing for General Electric, but losing the 
case is not so important. The United States 
Electric Company and the old Edison Company 
became involved in legal difficulties about these 
patents, but finally agreed, pending litigation, 
that both should use the devices. This contin- 
ued after Westinghouse secured the United 
States Company and the General Electric Com- 
pany was formed. If the General Electric Com- 
pany had won, other companies would have had 
to pay a royalty, or invented a new process, but 
as the patent was declared open to anybody, in 
fact was not a device which could be patented, 
according to the court, the result simply is that 
the various companies go on as they have been 
going on.” 

* * * 


Mr. F. A. Macowan, of Trenton, has filed his 
answer in the suit of the General Electric Company 
to recover one-half the $156,000 of stock of the 
Trenton Light and Power Company, which was 
issued to Magowan by the present company for 
the franchises and rights of the Edison Electric 
Light and Power Company. 

It is to be hoped that this matter will be 
fought over long enough so that the actual facts 
may become a matter of court record. The Edi- 
son Company, as organized at Trenton, was a 
blackmailing scheme and nothing else. Whatever 
either the G. E. Company or Mr. Magowan has 
made it is more than either deserved. The only 
safe way for thieves to conduct their operations 
is to distribute their spoils in secret. 

*¥ * X 

Ir woutp be perfectly natural for Mr. O. T. 

Crosby to identify himself with the Ft. Wayne 


Corporation, and we guess this is what he will 


do. He is familiar with the Wenstrom matters, 
and in charge of the technical railway work at 
that factory would be a valuable man in the 


right place. 
*¥ * * 
Mr. SAMUEL INSULL and the Chicago Edison 
Company may expect vigorous competition in 
that field atan early day. The plans are well 


matured. 


In the report of the big fire at Portland, Ore., 
the other day, it was stated that the Portland 
General Electric Company suffered a loss of 
$50,000 from the burning of twenty-five freight 
cars loaded with new apparatus for their station, 
We wonder if this was the value of “ the largest 
shipment of electrical apparatus made from an 
American factory ” which Mr. Coffin announced, 
with a faint trace of his old smile, several weeks 
ago. l 

* * * 

It is with a feeling of pardonable pride that 
we call attention to an original poem, which we 
have been fortunate enough to secure, from the 
pen of Mr. Bloodgood H. Catter, the Long Island 
Farmer Poet. Our older readers will need no 
introduction to this celebrated writer, whore 
contributions appeared frequently in leading 
publications a few years ago, and we take pleas- 
ure in making him and his charming style known 
to our youoger constituency. Mr. Cutter was 
one of the distinguished gentlemen who made 
the trip around the world in the good ship 
Quaker City, and was the “Poet Lariat” of 
Mark Twain's “ Innocents Abroad.” It was to 
him that Mr. Clemens referred, when he wrote 
of Mr. Beecher’s inability to be with the party : 
‘‘ There were other passengers who could have 
been spared better, and would have been spared 
more willingly.” It isa historic, 'fact that Mr. 
Cutter had a new poem to read at breakfast 
every morning for the six months which this 
trip lasted, and that be could not be stopped by 
threats of being thrown overboard or placed in 
irons for mutiny. His inspiration is perennial, 
and his muse is with him under all conditions. 
It was known to us that he had written poems on 
almost every known subject, including A Rail 
Fence, A Load of Hay,and A Rotten Turnip. 
By presenting the argument that his literary 
memoirs would not be complete without an elec- 
trical poem, we persuaded Mr. Cutter, who 
ylelded to our request. The Electrical Poem 
will be known as one of his choicest productions, 
and we trust our readers will cut itout for preser- 
vation, as it will be a long time before we shall 
print anything else from the Farmer Poet’s pen. 

x % * 

THE TIME was when the New York Sun had an 
arrangement with men who were recognized 
authorities in the various professions, trades and 
sciences, whereby the editorial comments of that 
paper on any subject requiring expert knowl- 
edge were sure to he correct and valuable. Itis 
evident that this admirable plan has been abane 
doned, or that iio electrical authority has been 
added to the list: It required ne expert knowl- 
edge, however, to save our contemporary from 
the unpardonable blunder of mentioning in one 
sentence and in al.. seriousness, as if belonging 
in the same class, Barrett, Tesla and Edison. 
Even the dynamo tender in the basement could 
have given the edito? information as to these 
gentlemen. Edison and Tesla no doubt belong 
in the same rank. Barrett is not an electrician 
at all, but a good politician and a good fellow, 
who isto Chicago politicians (save in avoirdupois) 
what Mr. Thomas Cost igan is to the New York 
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politicians. Edison has already written in regard 
to this National School: ‘‘I suppose the Dean 
business is purely honorary--I neither write nor 
lecture.” We will inform our contemporary, 
moreover, that the leading electrical authorities 
of America were not mentioned inthe paragraph 
referred to. Is it possible that a paid reading 
notice has crept into the editorial columns of the 
New York Sun? If so, the responsible rascal 


should be turned out. 
* * * 


We note that Mr. Jobn L. Martin, whose unjust 
treatment at the hands of the U. S. Accident 
Association of New York and the Travelers of 
Hartford was mentioned by us some weeks ago, 
has begun suit against these companies to collect 
the money which is due him, and which should 
have been paid six months ago. We believe Mr. 
Martin will win, but that will not relieve the 
companies from the severe condemnation of all 
who know of their unfair action. 

x * * 

ELEcTRICITY was criticised somewhat for the 
tone of its remarks in regard to the Brooklyn 
Tabernacle and the peculiar business methods of 
its managers. We desire all cur critics to know 
of the latest scheme evolved among them for 
raising money : ' 


Anadmirer of the Rev. Dr. Talmage has con- 
ceived a plan for providing funds for the erec- 
tion of a new Tabernacle, and some of the trus- 
tees have given it their individual approval. He 
proposes an issue of bonds of $1.00 and upwards, 
non-interest bearing, and payable in twenty 
years. Each bond is to be made valuable by a 
pictare of the Tabernacle and of Dr. Talmage 
and his autograph. He thinks that $300,000 
could be easily raised in this manner, and that 
very few of the bonds would ever be presented 
for payment owing to their value as souvenirs. 


The business history of the Tabernacle would 
not warrant any investment in these bonds ex- 


cept as souvenirs. 
x <* 


Oxe or the possible ways which the Edison 
licensees might adopt to secure better prices and 
better apparatus would be to make a demand 
that the Edison Electric Light Company take 
the manufacture of Edison apparatus out of the 
hands of the G. E. Co. This is one of the many 
plans which are under consideration. 

ANOTHER FAILURE IN CHICAGO. 


The firm of Taylor, Dee & Mack, Chicago, 
dealers in electrical supplies, assigned on Octo- 
ber1 to Mr. F. S. Terry. Mr. William Taylor 
was the senior member. It is supposed the fasil- 
ure was precipitated by the collapse of the 
Knapp Electrical Works. 


Are Barrett and Hornsby Philanthropists ? 


Hornsby Says So. 
(From the New York Recorder.) 


Dr. J. Allan Hornsby, the engineer and in- 
ventor who won a national reputation as chief 
electrical engineer at the World’s Fair in Chi- 
cago, is in this city to look afterthe organization 
of a National School of Electricity. . . . The 
object of the school ia purely philanthropic. 

l [This school would command more confidence 
if its promoters were not humbugs and charla- 
tans, giving themselves fraudulent titles and 
sailing under false colors. 

Hornsby is no engineer, and his only recorded 
invention is that of his own title of Doctor, if we 
except the story that he was educated abroad. 

A Philanthropist should not be a liar.] 


ELECTRICITY. 


AN ELECTRICAL POEM. 


——— 


BY THE LONG ISLAND FARMER PORT. 
Electricity does now appear 
AS the Creator's agent here— 
From lightning flash in the dark sky 
The dreadful thunderbolt does fly. 


So terrible when it does strike, 

We do not know what It ts like Hi 
When its effects we duly scan 

It seems beyond the power of man. 


Wonderful the Electric Light, 

80 quick and brilliant in the night ! 
How far this wondrous light will go 
The distant objects plainly show. 


with this light on the raging sea 
So quick the ship can lighted be, 
With it can send a light ahead 

To show the danger they do dread. 


On trolley cars its power does show, 
So quick and fast it makes them go; 
So easy Can its power control 
Astonishes a human soul. 


Its uses are now 80 very great, 

Too Many to enumerate. 

By it words come by telegraph, 

Some they make weep, and others laugh. 


More wonderful it seems to be 

To send words through the raging sea; 
Although the distance 1s so great, 

Can extend them from State to State. 


Words sent to England on the line 
Do seem to go ahead of time; 

Words sent from England over night 
Are printed here ere morning light. 


By Electricity cook our food ; 

In many Ways does so much gond ; 
Use it most every way we will, 
The sick to help, the bad to kill. 


Lightning has often struck my place, 
Once feit it even In my face ; 

So quickly it affected me 

For a few moments could not see. 


Once lightning struck my vessel’s mast, 
Above our heads did slivers cast; 

Some blocks did Smash, some ropes did burn, 
Then Overboard its furce did turn. 


Terribly pieces flew in the alr, 
AS if it would destroy us there ;— 
So thankful was myself and crew 
When from us it so quickly flew. 


When we the effects of lightning scan 
We feel how helpless then is man. 

What are great ships and armies then 7— 
By lightning stroke be with dead men. 


Over one hundred thousand men, I’ve read, 
In one night they were stricken dead, 

Of the first-born tp Egypt, too— 

Fell one night by Electric blow. 


By it, the Scriptures also tell 

How Sodom and Gomorrah fell; 

Old Pompell tn a later cay 

Was soon destroyed in a like way (?) 


I’ve also read how Babel’s Tower 
Was destroyed by Electric Power. 
Terrible must have been the blow 
To lay that famous tower low ! 


It seems this power has oft been sent 
On mankind as a punishment, 

So it behooves all to take heed 

Or the like may come On us indeed— 


Electricity, by God’s command, 
Melt and dissolve the solid land, 
So terrible the heat would be— 
Dry up also the raging sea. 


St. Peter tells us of a day 
When Heaven and Earth will melt away, 
So it berooves all to prepare 
For that dread day with earnest care. 
BLoopGoon H. CUTTER. 
Little Neck, L. I., Sept., 1894. 


The Elwelt-Parker Electric Company of 
America. 


The Elwell-Parker Electric Company of 
America have begun business, with headquar- 
ters in Cleveland, Ohio. They have secured 
control of the works of the Browning Machine 
Company,at Belden and Hamilton streets, which 
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are already well equipped for the manufacture of 
the heavy machinery which will be the specialty 
of the concern. 

The Elwell-Parker systems in England are un- 
der the control of the Electric Corstruction Cor- 
poration, one of the leading concerns. Their 
English works are at Wolverhampton. 


THE CINCINNATI EDISON CO. 


A Dangerous Word in Their Contract With the City. 


The friction between Mr. Andrew Hicken- 
looper and the successive electric light interests 
in Cincinnati has at times attracted a great deal 
of public attention. Mr. Hickenlooper at the 
time of the introduction of the electric light had 
a monopoly of the gas business in that city, and 
he has been from the first a hard fighter. Sev- 
eral electric light stations have been built, how- 
ever, and one by one they have all come under 
Mr. Hickenlooper’s control with the exception 
of the Edison Electric Light Company. He is 
now making open warfare against this latter 
company, and some months ago Mr. John I. 
Beggs was called to the management of the com- 
pany in the hope that he could at least hold his 
own. Whether Mr. Beggs can succeed or not is 
still an open question. 

The latest phase of the fight is interesting and 
goes to emphasize the necessity for an exact un- 
derstanding of the meaning of words when a con- 
tract is to be signed. 

The Edison Company claims that in platting 
the city the City Electrician has omitted hun- 
dreds of lamps which, under the contract, the 
Edison Company should receive pay for. The 
rental of these omitted lamps would reach nearly 
$100,000. A great many of the lamps are 
omitted at corners where small streets join 
thoroughfares. Itis claimed by the company 
that these are street intersections, and that the 
contract requires a lamp at every street intersec- 
tion. 

The opinion of the Corporation Counsel is as 
follows : ‘ 

“The specifications, which are a part of the 
contract, provide that : ‘In the territory named 
as the First District, and over such contiguous 
territory as may thereafter be designated by the 
Board of Legislation, lamps shall be placed at 
all street intersections, where the squares meas- 
ure less than 400 feet in length, unless other- 
wise ordered by the B. of A.; but where the 
square measures more than 400 feet in length, 
one lamp shall be placed at the street intersec- 
tion and one at an intermediate point.’ 

‘*The corners to which the Edison Company 


calls attention are not street intersections. The 
streets do not cross one another. I take it that 
the ordinary interpretation of the word intersec- 
tion is to cross, to cut into or between; and this 
view was taken by the Court in the case of the 
State vs. the New Haven and Northampton Com. 
pany, 45 Conn., page 831. My information is 
that if the views advanced by the Edison Com- 
pany were adopted lamps at some places would 
not be more than 60 or 70 feet apart. A careful 
reading of the specifications convinces me that 
it was the evident intent of the contracting pars 
ties that lamps should be 400 feet apart, and ifa 
street intersected, that is, if one street crossed 
another and thereby formed a street intersection 
and the distance thereby became less than 400 
feet, then it was the intent thata lamp should be 
placed at the intersection; but it seems to me that 
it was never contemplated that where streets 
simply touch or come into contact with other 
streets that that was to be treated as a street in- 
aie valred 

“For the reasons stated I therefore a 
mend that the application of the Cincianen 
Edison Electric Company to place lamps at the 
various corners enumerated in their communica- 
tion be rejected.” 


We thiuk that Mr. Hickenlooper will have to 


put up a better job than this before he 


knock 
out the Edison Company. ° 
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Elementary Theory of the Induction Alter- 


nating Motor. 


a 


BY RANKIN KENNEDY. 


2; 


II. 


In the last paper I considered the elementary 
theory of the single-phase induction motor, and 
investigated the reason why it is not self-starting 
without some device being added to it for that 
purpose. We also found why it runs on when 
given a start. When stationary, the disk with its 
induced currents is in equilibrium, but if in mo- 
tion, the pathsof the current are carried round 
into a position where the magnetic flow propels 
the disk with its induced currents; we also saw 
how the lag in time between the current set up 
and the magnetic flow which set it up allowed 
time for the current to be carried round into a 
motor position in time to coincide with the fol- 
lowing magnetic flow. 

I now come to a class of motors in which we 
have two sets of poles and two currents, purpose- 
ly made the one to lag behind the other by a 
quarter of a period, so that when the one is at 
its maximum strength the other is at its mini- 
mum or zero value. 

By the use of two currents in this way we are 
able to make an induction motor start off from a 
state of rest with great torque. The induced 
current set up by the one set of poles is attracted 
and repelled by the magnetic flow of the other 
set, which being energized by a current coming 
a quarter of a period behind their magnetic 
flow, coincides with the current flow induced by 


Ficas. 8 AND 4. 
the first set, so that the disk is propelled round 
to bring the current concentric with the second 
set. 

In Figs. 3 and 4 this class of motor is illus- 
trated diagrammatically. Imagine a copper disk 
mounted on a spindle and between two sets of 
field magnets, N, s, energized by one current, 
n, 8, energized by the other; referring to Fig. 4, 
n, 8, have just been energized by a wave of cur- 
rent which set up the induced currents in the 
disk, represented by the concentric dotted lines. 
The magnetic flow from n, s, is falling to zero; 
but the magnetic flow in N,s, is now rising to a 
maximum, avd atime arrives at which the cur- 
rents in the disk are a maximum, and the mag- 
netic flow from N, 8, is a maximum, while the 
flow in n, 8, is zero, hence the disk ıs pulled 
round to bring the current flow concentric with 
N,S. Then N,8, set up an induced current in 
the disk, which in turn coincides with the next 
maximum magnetic flow from n, s; this propels 
the disk again to bring the current and magnets 
concentric, 

Thus we see that the currents set up by the 
one set of poles are acted upon motively by the 
other set, because the one set of poles are at a 
maximum flow when the other set are at zero, 
and the currents induced by one set are at a 
maximum at the same instant that the magnetic 
flow of the other set is at a maximum, and thus 
the motor starts with considerable torque from 
a state of rest if we have two sets of poles ener- 
gized by two currents having a difference of 
phase of one-quarter of a period. 

Now, if after this motor has been started one 


of the two currents is entirely cut off, the disk 
will still run on, and, what is more surprising, it 
will exert as much power as it did with the two 
currents, or rather, to speak more accurately, it 
will run at a higher speed when at its maximum 
torque. This fact leads to a most important 
conclusion, namely, that the two currents are of 
no advantage except as an aid to starting; and if 
we could start the single-phase motor with full 
torque by any meansit would have the advantage 
in simplicity and direct applicability to present 
circuits. 

Mr. C. E. L. Brown has devited several meth- 
ods of starting the single-phase motors described 


in our first paper, but what the actual torque ob- ` 


tained by the best of his methods is I cannot say, 
as actual independent tests are not available. 

The shielded pole method described in our 
first paper is due to Prof. Elihu Thomson, and 
does not give more torque than that necessary 
for a start. 

The two-phase motor has still the paramount 
advantage of starting without any extraordinary 
devices, and that, too, against considerable 
torque. And when it is taken into consideration 
that motors are only used to any extent in iso- 
lated plants, where the generator, the mains and 
everything else can be erected for two-phase 
working, the two-phase motor is likely to hold 
the field in cases where absolutely no commute- 
tion is desirable. 

Immediately we introduce the commutator, 
even if only for starting purposes, then the mo- 
tor is on a level witù the ordinary continuous 
current motor; it is the entire absence of the 
commutator which isthe sole recommendation 


for the alternating motor. Accept a commuta- 
tor = the ordinary motor is ready to do the 
work. 

It willbe quite easy to apply this elementary 
theory to a three-phase motor; and at a future 
time we hope to describe actual disk motors of 
the types shown in these diagrams, which are to 
be taken merely as aids to understanding the 
le aad and not the best designs for construc- 

ion. 


A COOL MILLION. 


(From the Electrical Engineer, London.) 


We thought that the palm for electrical fiction 
had been awarded to this journal on account of 


the wonderful adventures which befell Garnesdon - 


some time ago (see the Flectrical Engineer 
under date of May 11, 1894, and August 31, 1894), 
but pending the advent of Edison-and-collabo- 
rateur’s novel, we feel obliged to confess that the 
New York World of August 26 last comes out 
easily ahead of ourselves and everybody else. 
This enterprising newspaper has a great genius 
who composes headlines, a greater one who writes 
column after column of e egant, high-sounding 
language, and the grestest of all in the person of 
Miss Meg Merrilies—a young and attractive lady 
with an ambition to rival Tesla and experience 
a million-volt current (number, or rather frac- 
tion, of milliamperes not stated, nor yet the 
periodicity, within 100,000 per second—but what 
do newspapers know of these things any way?). 
She did it, too, whatever the experience may be 
to take volts without amperes at any sort of fre- 
quency, and being a girl of scientific turn of 
mind, went and weighed herself on a slot machine 
before taking and after taking the dose. Weight 
—111 ]bs.—remained the same, and the only ill 
effects, according to the young lady, which might 
have resulted were just that the ‘ electricity 
would have stayed in her clothes for a time if the 
atmosphere had not been so humid.” We wonder 
how many (or let us say, for thesake of credulous 
humanity, how few) of the ordinary public who 
read this elaborate effusion will take it at its 
proper value! As a first-rate ‘‘ write-up” of 
‘esla's experiments, based on the plan of sayin 
a thousand words where three single ones would 
do, and giving absolutely no information of any 
use to anybody, the World’s startler is pre- 
eminently calculated to fulfil its main object— 
viz.,to gull the public and extract some ad- 
ditional cents from the pockets of those who have 
no knowledge of electricity or its real marvels— 
greater than any Miss Meg Merriliescould write 
about. 
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Some Notes on the Governing of Steam En- 
gines, Particularly When Coupled to 
Dynamos." 


BY G. L. ADDENBROOKE. 


This is a subject which has always been in my 
mind in connection with central station electric 
lighting; and the fact that it has been brought 
into prominence by Mr. Swinburne, in his sim. 
ple but lucid paper before the British Associa- 
tion, shows that the questionis now beginning to 
attract the attention which it deserves. 

In order to understand the exact position of 
matters at present, as regards the governing of 
the engines used for other than marine purposes, 
itis advisable to look back a little at the history 
of the steam engine governor, and the purposes 
to which it has been chiefly applied up to the 
present date, premising the fact that so far elec- 
trical engineers have not paid any very great 
amount of attention to the problem, as they have 
been occupied by other considerations of more 
immediate importance, and bave been generally 
content in this particular to accept the practice 
of industrial engineers, and to rely on their 
judgment as having the greater experience. 

What really caused careful attention to be 
paid to the construction of governors and valve. 
gear was the application of steam engines to 
driving spinning machinery ,the rise of mechanical 
weaving and spinning and the best modern type 
of steam engines being almost contemporaneous, 
For a loom to work properly regular speed is es- 
sential, or the shuttles will not throw properly 
and uneven strains are produced in the material. 
Not only, therefore, has the best steam practice 
been usually devoted to the construction of en- 
gines for driving textile factories for the sake of 
economical working, but at the same time the 
utmost pains have been taken to design valve 
and governing gear which would admit of the 
engine doing its work at a constant speed what- 
ever the load. The latter condition was essen- 
tial, because one engine was only employed for 
driving at atime, though the load would con- 
stantly vary as different machines were thrown 
in and out; and at times a part of the factory 
might be altogether closed if work in one of the 
departments was slack. 

The engineers who devote themselves chiefly 
to the construction of mill engines have for many 
years been able to meet these conditions and to 
supply plant which would readily retain 4 
speed within 2 per cent. or 3 per cent. of the 
normal, whatever might be the load. It is trae 
that large fly-wheels and comparatively slow 
speeds have hitherto been chiefly in vogue for 
this class of plant but this is a somewhat minor 
point. 

Such being the state of affairs when electric 
lighting first became practical, electrical en- 
gineers naturally turned to the constructors of 
mill engines for advice and help; the result was 
the application of the mill engine, with rope 
driving, to turning dynamos, a system which has 
worked well wherever it has been applied, while 
for freedom from breakdowns and exactness of 
working this method has probably not yet been 
surpassed. Such plants, however, occupy 4 great 
deal of space, are rather expensive, and there 18 
a certain loss of power in rope driving. Con- 
sequently the high-speed engine has been devel- 
oped to get over these difficulties, so far, chiefly 
of the single-acting type; but now that the con- 
ditions of running of such engines is better un- 
derstood, and confidence in high speeds 18 10- 
creasing, there are indications that similar en- 
gines, but double-acting, will gradually come to 
be preferred. 

Our cursory glance at the history of the appli- 
cation of governors to engines has now made it 


* Abstract from the London Electrician. 
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manifest that the best practice hitherto has been 
in the construction of governors to produce 
perfectly even motion whatever the load. 
Further, it must be noted that such engines have 
usually been engaged in supplying energy direct 
in the form of motion to lines of shafting und to 
machinery which it is required to run at a con- 
stant speed. ~ 

Let us now turn to the driving of dynamos by 
means of steam engines. The proper methods 
of governing such engines will naturally depend 
on the purposes to which the current produced 
is to be applied. If for the transmission of 
power or the running of arc lights in series, very 
little alteration of existing methods is required; 
but if the engine is used for lighting incandes- 
cent lamps direct, whether for a private installa- 
tion or ina public supply station—which latter 
is, of course, the most important case, and the 
ore to which it is proposed to devote most satten- 
tion—then it is desirable to clearly define the 
limiting conditions of the problem; so that, 
knowing exactly what is required, we may be in 
a position to judge how far existing appliances 
meet the conditions and where they are defect- 
ive, and thus arrive at a definite idea of the 
directions in which alterations and improve- 
ments are required, ` 

Now in a central station the ultimate object is 
the incandescing to a certain point of carbon fila- 
ments, to procure from which the standard 
amount of light—16 candles from a 16 c. r. lamp 
—the pressure or voltage must be steady and 
exact, within one per cent. on either side of the 
normal, any further variation either way making 
a great difference in the light. 


Perhaps, in order that we may present to our- 
selves a clear idea of the conditions, an entirely 
mechanical analogue may be useful. Let us 
suppose that the engine room in a central station 
is the engine room of a large mill which is 
worked by several steam engines, driving by 
means of pulleys and friction clutches on to a 
line of counter shafting. Imagine that these 
elutches are not very well designed, and that 
there is always a certain amount of slip in them, 
not more than 6 or 7 per cent. at light loads, but 
increasing considerably at heavy loads. It is. of 
course, required to keep the mill machinery 
running evenly within 2 or 8 per cent. If the 
load is a light one not only will the engine or en- 
gines be lightly loaded but there will be very 
little slip in the clutches; on the other hand, as 
the work done in the mill increases and becomes 
heavy, not only will the load on the engines in- 
erease, but, having to keep the mill machinery 
revolving ata constant speed, the speed of the 
engines will also have to be increased to make 
up for the extra motion lust in the clutches, the 
friction of which will absorb energy, which will 
be dissipated as heat as the losses in dynamos 
are. Under these circumstances it is clear that 
it will not be sufficient if we have a governor 
which keeps the engines running always at the 
same rate; we must over-govern to sume extent, 
that is, we must not only have the speed of the 
engine always under control, but we must also 
have an arrangement by which the engine shall 
g0 a certain percentage faster at heavy loads than 
at light. We may diminish the difference of slip 
at different loads by improving the efficiency of 
our friction clutches, but the fact remains that 


it exists to some extent and that it must be com- 
pensated for. 


In an electric lighting central station the dyna- ° 


mos may be regarded as the friction clutches in 
the above simile. Besides a certain loss of 
power greater at heavy loads than at light, and 
which may be likened to the loss in friction in 
the clutches, there is also a loss of motion, in- 
creasing with the load, due to self-induction and 
the back action of the armature current on the 


ELECTRICITY. 


fields, which weakens them and necessitates the 
Speed being increased to obtain the same volt- 
age; this is like the slip in the friction cluteb. If 
not corrected by outside influences it may 
amount to from 10 to 20 per cent. 

In the central station there is the further point 
that at the hours of heavy load it is neceseary to 
run ata higher speed altogether than at light 
loads in order to keep upa higher general pres- 
sure in the muins to allow for increased loss in 
them. 

Consequently, in driving dynamos in central 
stations for lighting, we have not only to secure 
regular running or absence of sudden variations 
of speed at all loads, but we have got to provide, 
taking the light load as a basis, that asthe load 
increases the driving speed shall be increased in 
order— 

1. To increase the pressure on the mains. 

2. To overcome the increased armature resist- 
ance and provide increased excitation of the field 
magnets. 

3. To make up for the slip or loss in pressure 
caused by the increased back action of the arma- 
ture on the magnets and increased self-induction, 
which necessitates a higher rate of driving, 
though it does not directly mean loss of energy. 

It is true that it is not absolutely necessary to 
increase the speed of the eugines; it may be kept 
constant at all loads as in mill engines, and the 
requisite variations may be produced by the use 
of resistances or by varying the excitation of the 
dynamos, by means of resistances or the use of a 
separate exciting engine. 


The Electric Brake in Practice.*--II, 


BY ELMER A. SPERRY, 


Table II was obtained as shown in Fig. 3, A 
brake shoe that had been run in service about 
three or four days was taken with the axle car- 
ryipg its co-operating wheel, lifted out of the 
truck and placed between the centers of a lathe, 
the load upon the brake shve accurately meas- 
ured, and the shoe held from movement sround 


TABLE II. 
Speed rev. ber Brake | 
minute 33 in. ressure Traction. Coenicient. 
wheel. pre A 
Varying. 150 900 Ibs. 87.4 Ib. 9.7 percent. 
125 900 91.7 10.2 
100 900 99.8 ' 11.1 
“8 900) 118. 13.2 
36 900 133. 14.8 
909 150.4 16.6 
20 900 154. 17.1 
4 900 man | Hy 
Tane 08 300 29. 8 
Coustant, | 0 SAR 10.1 
Y yl. 12. 
100 1,150 125. 11.2 
1,500 178. 12. 
| 2,200 305. 14.4 
94 | 3,780 488. 13.2 


the wheel by a dynamometer. Every precaution 
was taken to avoid handling the periphery of the 
wheel or the face of the brake shoe, and even the 
dust was left upon it so as to conform as nearly 
as possible to the normal conditions of practice. 

Tracing our 180 lbs. application tothe brake 
beam with allowance for loss by friction, we 
have 3,840 lbs. applied to each of the two shoes, 
which upon the chilled surfaces are found under 
ordinary circumstances by Table II to give a 
coefticient of about 12 per cent. ‘This would give 
a retarding eftect of 460 lbs., which is less than 
one-third that easily obtainable were the power 
needful for its application at hand. The co- 
efficient under these conditions must have been 
about 37 per cent. to realize anything like the 
total value of the retarding effect of the wheel. 
This under condition of chilled and glazed sur- 
face is entirely out of the question, showing at 
once the necessity of power in the application of 
brakes, if anything like their full valne and use 


* Abstract of paper read at the 89th Meeting of the 
American Institute of Electrical Engineers. 
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is to be obtained. This is also amply borue out 
in practice, as those who have tested this point 
well know that under ordinary conditions it is 
next to impossible to slip the wheels of a motor 
car by the hand brake. 

In the electric brake, on the otler hand, the 
fact that the truck parts ure not bound up and 
locked into a solid mass by the enormous pres- 
sures of the heavy brake levers nnd shoes is 
found to prevent racking and straining the truck 
as well as jumping the track and curves when 
the brakes are set. ‘he axles and truck parts 
are perfectly free fur easy and normal move- 
ment even when the brake is exerting its full 
power. Great reduction of wear at the pedestal 
journals is also found, owing to entire absence 
of all the usual heavy pressures of the brake 
shoes. We can all see that by applying ade- 
quate power and control to the wheel brake, this 
element of the equipment may be raised to the 
position of an indispensable safe guard, the value 
of which cau only be appreciated as its bitherto 
undeveloped resources are brought ont, demon- 
strated and rendered simple and easy of applica- 
tion and control, In practice the greatest naces- 
sity for maximum brake application exists at the 
higher speeds. From Table II it will be 
noticed that at just this point the failure is 
greatest, the coefficients being least, increasing as 


Fic. 3. 
the speeds decrease. This has always constituted 
the one grave fault of the air brake in railway 


service. The intensity of its application sbould 
be greatest when the speed is greatest, and de- 
crease as the speed drops off. As will be shown 
farther on, this point bas been fully covered in 
the electric brake, which is the first time that the 
varying application has ever been embodied in 
practice, aad especially in such a manner as to 
perform its important function automatically, 

A plan, especially one pertaining to electrical 
matters, after baving been proven mathemati- 
cally to be feasible, is far from being realized. 
Many are the practical difficulties to be sur- 
mounted before a thoroughly commercial or 
anything like a standard apparatus has been 
produced, Especially is this true in the electri- 
cal field. Many subtle influences and energies 
are at work which well nigh overwhelm the ex- 
perimenter. Ina new tield but few precedents 
are at hand, and these are apt to be extremely 
unreliable and in the nature of a blind leader of 
the blind. The practical application of the 
electric brake, although probably no exception 
to the general rule, amply illustrates the wide 
distance to be spanned between the conception 
of the idea and the commercial apparatus itself. 
For years the writer bas believed that electricity 
was vastly preferable to any other force for the 
application and control of brakes. Working 
first on the solution of the continnous brake 
problem for railway trains, be built his first 
electric brake apparatus in ’82 and has studied 
and experimented on the problem in its various 
phases almost continuously since that date, with 
more or less encouragement in the line of sub. 
stantial progress. As to its application to electric 
cars, the apparatus was successfully applied on, 
some double truck cars in Illinois, one of these. 
cars weighing as much as twelve tons. The 
first equipment embodying this apparatus was 
constructed some five years since, The Ap- 
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paratus has been constantly undergoing altera- 
tions and been experimented with, until for the 
past eighteen months a constantly increasing 
number of electric cars, equipped with it. have 
been in regular service, some of these running 
with change of motormen on each of thirteen 
daily trips, the same motorman having the car 
once in about three days, making it impossible 
for the men to become familiar with the opera- 
tion of the brake. During this time one car has 
made upwards of 70,000 miles, hauling a trailer 
about 48,000 miles, during some special weeks of 
test making from 178 to 220 miles daily. 

At the mention of electric brakes the eugineer 
at once admits that they should be entirely 
feasible, and usually adds that there is plenty of 
electrical energy at hand from the central station 
to retard and control as wel! as to propel the car. 
This, however, is not the method undertaken by 
the writer. To employthe central station current 
for operating the brakes would be to limit very 
materially their usefuluess and certainty of op- 


Fria, 4. 
eration. The braking current, although used at 
comparatively infrequent intervals, and then only 
for a short period, should for this reason be abso- 
Jutely certain and unfailing in its action, and 
not subject to any ‘‘ heart failure ” of the central 
station, or sudden cessation caused by the open- 
ing of the circuit breakers, the interruption of 
the line, the flying off of the trolley, failure of 
the fuse, or failure at othér more or less vulnera- 
ble points. The electric brake under discussion 
has been operated over a year on equipment upon 
different roads, from electricity generated inde- 
pendently of the trolley connection, the braking 
current not being derived from the central station 
but produced by the power of the moving car, 
which power it ie desired to get rid of or destroy. 
The brake thus operates equally well with the 
trolley off, and, as will be understuod from the 
following description. the trolley current has 
nothing at all to do with the car while the brake 
is being operated, except possibly to maintain 
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the light cireuit. ‘The electric brake at the same 
time is entirely independent of the hand brakes, 
which may or may not be present upon the 
equipment. The current employed by the writer 
for operating the brakes is developed by auto- 
matically turning the motor or motors into gen- 
erators. As these are driven forward by the 
moving car they develop current which is con- 
trolled as to intensity by the starting rheostat of 
the car. The braking current is thus produced 
at the expense of the mechanical energy stored 
up in the moving car, which being consumed 
causes a retardation and final stopping of the 
mass asa whole. The current so generated may 
be furthermore led through a brake magnet, as 
above seen, to apply the brake shoes; it may 
arrest the motion of the car direct by magnetic 
adhesion, or develop heavy retarding currents in 
the moving metallic mass by magneto-induction. 
When an active local circuit is used, the latter 
method 18 usually employed for reasons which 
will be made more apparent. 

In developing this system, the point which 
seemed fraught with the most difficulty, and 
which has finally received the simplest solution 
of any in connection with the problem, was that 
of obtaining always and with absolute certainty 


sufficient current at the lowest speeds without 
the aid of the trolley current. Teaser coils were 
at intervals resorted to, maintaining connection 
with the trolley circuit. ‘‘ Artificial teasers ” 
were also used, being a device by means of which 
the trolley circuit was entirely done away with 
and which worked well. Observations made 
from time to time in connection with these ex- 
periments led to an exhaustive investigation of 
residual magnetism, in consequence of which 
structural means were adopted to utilize to the 
full the residual magnetism of the motor. This 
supply is constantly being renewed with every 
energizing of the car. ‘This method was found 
to be the simplest as well as the most effective. 
The connections, and in fact the whole arrange- 
ment of the electric brake upon the car, is ex- 
tremely simple. This is shown by the fact that 
only one small extra wire needs to be run to the 
controller in addition to the ordinary wiring 
of the standard equipment without the electric 
brake. The certainty of operation i; evinced by 
the fact that at present writing over 150 of the 
equipments have been placed, which are making 
upwards of 10,000 miles daily in regular service. 
Early in the experimentation a phenomenon was 
ohserved in reference to the persistence of the 
current even after the motor had stopped. This 
is due to the slow action of the decreasing 
magnetization, taken together with the reaction 
or self-induction effect of the fields and any 
brake coil or coils that may be in the circuit. 
The movement of the magnetic lines, which per- 
sist after, and in fact long after the motion of the 
motor had ceased, generates potential. In many 
instances it is possible to draw an arc from the 
rupture of the brake circuit one second after the 
motion has ceased, showing the presence of cur- 
rentin the local circuit. 

Fig. 4 has been developed from the average 
stop to show the curve of current in reference to 
the motion, the black lines indicating the period 
of motion during the application of the brake, 
and the curve indicating the current intensity 
and its duration. The current flowing after mo- 
tion ceases, though small, is found exceedingly 
useful in holding the car from starting itself, 
even on quite a heavy grade, as only a small 
quantity of energy added to the already great 
friction of quiescence will prevent the car from 
starting. This persistency of current is also 
found useful to kill or destroy the magnetism of 
the brake magnet in case it is desired to sud- 
denly move the car forward again. The tend- 
ency on the part cf the windings at the moment 
of rupture to generate an opposing E. M. F., 
tends to suddenly free the magnet from its face, 
a purely accidental feature which is of great 
value and utility in this connection. The won- 
derful energy of the withdrawal of the lines of 
force, being ip its manifestations a phenomenon 
of magnetic viscosity, is illustrated by the fol- 
lowing fact: With a perfectly dry track, a great 
force is required to shear the adhesion and start 
the wheels slipping. Acar going down a grade 
under these conditious where no brake magnets 
are present will, with a sudden application of 
the electric brake, generate sufficient current to 
not only arrest the motion of the wheels, but 
start them going in the opposite direction, the 
reverse motion being maintained through an in- 


terval truly remarkable, in some instances run.. 


ning as one and one-half seconds. It will be 
borne in mind that all tue above phenomena are 


entirely independent of the central station cur- ` 


rent, the trolley connection having been severed 
before the brake is applied. 

The current required to be developed to stop 
acar when no other braking apparatus is used 
is found to be only a fraction of that required to 
accelerate the car in the same interval, This may 
be easily illustrated by the lines in diagram Fig, 


5. A being the electrical energy applied in a 
given acceleration; B the resulting mechanical 
energy stored in the car after deducting all the 
wastes in the motor and between the motor and 
the momentum; c the average mechanical energy 
in the car at the time of applying the brake: p 
being the electrical energy required to be A 
veloped for retardation after the efficiency losses 
have all been provided for out of the quantity o. 
Thus it will be seen that the so-called efficiency 
losses actin a two-fold sense, between a and pB 
and between c and D, to reduce the amount of 
current required to be generated for braking 
purposes. 

As to the effect of the electric brake on the 
total temperature of the motor the following ex- 
periments were made. Acar and trailer were 
operated over the line in regular service 41.1 
miles without the brake. The temperature of 
the atmosphere was noted every half hour dur- 
ing the test, and the temperature carefully taken 
of all parts of the motor at the end of the run. 
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The succeeding day a similar run was made with 
the same trailer over the same track and in the 
same length of time, but with the electric brake 
in use, braking direct on the simple local circuit 


without brake magnets. The difference in the 
average atmospheric temperatures during the 
two days was six and one-half degrees, and the 
difference in the average temperature of the 
motor parts was seven degrees, making only a 
difference of one-half of one degree centigrade 
as the total increase of temperature from the 
use of the brake. Observations in reference to 
the heat in the rheostat were made, although no 
temperatures were taken, and no difference could 
be observed in reference to the heating of this 
portion of the equipment. The explanation will 
be found in the comparatively small amount of 
current as seen above, and the relative infre- 
quency of its application and short duration at 
the time of each application. The following 
wattmeter readings have also been taken : 

1st Trip. 2a Trip 


Reading of wattmeter, leaving Lake Traller, 

VOW ssn on os sen ttentati adie 882,588.9 392,542.26 
Reading of wattmeter, end of roun 

ripe a eR ons ee 892,042.25  392,547.1 
Number of full BtOps........ ee eeee eee 55 63 
Number of 8SIOW-UpS....ssssses cee eees 42 37 
Tiimit oS 2 eo eas. up ayes eee wage oe we EEO 1:40 1:85 
Difference in reading... 8.35 4.86 


Constant of wattmeter equals “R”; 
total watts both trips, 180.4. 


Diagram No, 6 indicates the connection of the 
wattmeter in the circuit. 

Automatic resistances were even at one time 
used in the endeavor to relieve the motorman of 
all responsibility in connection with the control 
in applying the brake, but superlative simplicity 
was found to be much more desirable than the 
superlatively automatic, and the automatic de- 
vices were seen to be entirely unnecessary; the 
apparatus as at present constructed being of 
great simplicity. 

The diagram of the braking current in Fig. 4 
shows the automatic decrease in the intensity of 
the brake application so desirable with the de- 
creasing speed referred to above. As the speed 
decreases the generator runs more slowly and 
consequently produces less and less current. 

With this style of brake, the life of the wheels 
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is increased from two to three fold, thus afford- 
ing a saving in the item next in cost to the elec - 
trio maintenance itself, to say nothing of the en- 
tire saving in brake shoes. This is emphasized 
in the fact that the brake shoes are being con- 
atantly besmesred with sand and grit thrown 
from the wheels, and when in this condition 
they are brought against the wheels with the 
tremendous pressures noted above. A better 
method could hardly be devised for reducing 
both wheel andshoe. We little realize the great 
number of brake applications necessary in a 
day’s run. Careful record has been kept of this 
point, giving in three days an average of 1,377 
brake applications per day for a run of about 164 
miles. 

Another interesting feature in this connection 
is that a flat wheel from skidding is an impossi- 
bility. It will readily be seen that should the 
wheels stop, the generator connected with the 
axles ceases to produce current, and none there- 
fore exists to further apply the brake, and though 
they may be sliding forward on the rail, yet the 


—— - EE ŘĖĖĖĖŮŮĖŮ 


Fra. 7. 


wheels continue to rotate more or leas and con- 
aa present new surfaces for the sliding con- 

The braking action is two-fold and is especially 
efficient. The rotating armature of the motor, 
instead of tugging ahead by its momentum, is 
itself pulling back and more or less powerfully 
braking the car through the gears by the re- 
tarding effort of the magnetism of its field while 
generating the braking current. The power re- 
quired therefore to perform this work is taken 
from energy of the moving car which it is de- 
sired to destroy; not only is the car thus re- 
tarded, but the electric brakes arrest the motion 
of the wheels direct with a force that is remark- 
ably powerful and under perfect control of the 
motorman. 

Two forms of braking magnets are used, one 
for winding up a brake chain usually employed 
ìn connection with the trailer, and another for 
directly arresting the motion of the axles, as 
shown in Figs. 7 and 8. These magnets are 
truckmounted, not an ounce of their weight 
being directly on the axle, and are so supported 
that their gravity acts to automatically retract 
them from the brake face (see Fig. 10), the latter 
showing the link standing out of the vertical. 
The brake face is automatically lubricated to a 
slight degree, receivesa high polish and does not 
cut or rapidly wear. The brake is noiseless in 
its operation, 

. It will be seen from the cuts that inasmuch as 
it does Not revolve, no commutating or contact 
device = necessary. Its crescent form accom- 
oe important technical functions and also 
pee the necessity of pulling off a wheel 
or its attachment, removal or inspection. Its 
face is solid unbroken metal with no grooves 


or interstices for catching grit or sand, which in 
part explains the absence of wear above referred 
to. The brake magnet is practically indestruct- 
ible,a few turns of stout wire constituting its 
one coil entirely enclosed and sealed in metal. 
No harm nor moisture can reach it. As to 
moisture, it is immaterial, as the #.m.F. at which 
it works is extremely small, seldom reaching six 
volts. The lubricator for the brake surface is 
dry, not sticky or adhesive, and does not gather 
sand or dirt and retain it onthe braking face. 
No mechanical pressnres whatever are employed 
to arrest the car,and hence no strain or shoulder- 
wear comes upon the journals. In constructing 
the brake magnets their proportions and the 
arrangement of the magnetic circuits received 
considerable study. It was during some pre- 
liminary experiments that an unexpected phe- 
nomenon was noticed ; namely, that the retarding 
effect when speed is an element is yery much 
more than would have been expected from the 
coefficient of friction due to magnetic attraction 
or adhesion, this latter being a known and 
definite quantity. Further experiment, made to 
ascertain the cause, showed it to be due to 
Foucault or eddy currents set up in the masses. 
The conditionsand structure of the brake magnet 
were therefore varied in a number of particulars, 
especially such as would be expected to give the 
greatest result in Foucault currents produced. 
The result was immediately successful. It was 
found that the retarding effect of the brake 
magnet is due very much more to the generation 
of these currents than to the direct effect of the 
coefficient of friction resulting from direct mag- 
netic adhesion, the amount of which I find can 
be relied on accurately when employed by itself. 
Some of the formsof brake magnets experi- 
mented with were provided with numerous poles 
of opposite polarity, which were worked upon 
three different kinds of armature, two of which 
had radial teeth of different number relative to 
those in the magnet, and one being a plain disk 
armature. The toothed armature, while it causes 
a series of sudden jerks and is also unsatisfactory 
in the total retardation resulting from a given 
input is found also upon rupture of the magnetic 
circuit to impart to the magnet coil certain 
counter E. M. F.’s which materially cut down the 
current supply and thus the capacity of the 
device. A magnet formed of a continuous disk 
with an annular groove sunk in its face is found 
to give very satisfactory results, but is much 
heavier and requires an armature twice as 
heavy for a given number of lines as the 
double circuit magnet shown in the figures. 
Furthermore, the relative rotation between such 
a magnet and its armature affords no point in the 
masses where the lines are interrupted or 
changed, and the Foucault currents or reac- 
tionary effect set up is very much inferior to 
those in amagnet where agapor cessation of mag- 
netic stress is continuously produced. Asa result 
of these investigations the crescent form shown 
in the figures has been adopted, the opening in 
the crescent giving the effect referred to as well as 
affording an excellent method of attachment and 
removal of the brake magnet and at the same 
time supplying a gap for easily reaching the face 
for inspection and lubrication. A lubricator (see 
Figs. 7 and 8) is shown as occupying this space. 
The belief that the extra retarding phenomenon 
is that of Foucault or other eddy currents is 
borne out by the fact thata conducting lubricant 
such as graphite is found to considerably increase 
the effect, also metal filling between the polar 
faces is almost indispensable for the best result 
while at the same time effectually protecting the 
coil from all damage. These observations would 
seem to indicate that the eddy currents, however 
produced, circulate in both masses near the sur- 
face, and traverse back and forth across the air- 


gap whenever ample provision is made to allow 
them so todo. The practical value of the oom- 
bined action of all these forces in increasing the 
retarding effect, results in necessitating but a 
small magnet, and a smaller current expenditure 


considering the work performed | 
By reference to Table III, the result in retard- 


Fra. 8. 

ation gained through the eddy or other currents 
may be plainly seen, column a indicating the re- 
tarding effect which should be expected from a 
friction coefficient of 10 per cent. between the 
lubricated surfaces due to magnetic attraction of 
the lines actually circulating, and column B in- 
dicating the values of retardation actually ob- 
tained on the dynamometer. 

That the important positions and trying circum- 
stances under which the motorman often labors 


TaBe III. 


“A” os ” 
Pull due to Bar on 
| magnetic ad- brake chain 


I 


Amperes. Volts. hesion or trac-| obtained. 
tion. Friction Graphite lu- 
coefficient 10 | prication. 
| per cent. 
We aie a Soi 
5 1 | 7.6 Ibs 126 1be 
9 1.8 18.3 
9.5 1.9 | 36.4 608 
16 8.2 i 149. 2,482 
20 4 / 188.4 | 2.584 
23 4.6 | 167. 2,786 
25 5 186. 3,010 
81 6.2 207. 8.385 
85 7 218. 8,490 
35.5 | 7.8 214. 8,500 
41 8.5 223 8,650 


The assumed values are based on a traction of 28.26 lba. 
per square inch for 45,000 lines per square inch, being the 
assumed values at the knee of the curve easily recognized 
as occurring between 16 and 20 amperes in the table. 


are appreciated, may be seen by the space de- 
voted to it in the daily press. 

‘ As to the arrangement for application and 
contro] of the brake by the motorman, about a 
year ago the following appeared from the pen 


of the author : 
‘‘ Considering the inexperience of the operator 


Fia. 10. 
and the responsibility which at times well nigh 
overwhelms him, I think that, as engineers, we 
should be willing to seta very high mark to be 
attained in the ideal brake for electric street 
railway service, namely, the use of but a single 
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controlling handle for everything; starting , ac 
celerating, retarding and braking the trailer or 
trailers and all. Let the motorman have noth- 
ing to think of except one handle, and two-thirds 
of the accidents now occurring will be prevented. 
Let this handle require no more exertion in its 
operation than the present controlling handle. 
Let the motorman fulfil bis function with as 
little physical exertion as possible; he will then 
have a greater reserve for mental application 
when necessary. A motorman required to exert 
an enormous amount of brute force, constantly 
grinding at the brake, has but little life left to 
apply in case of emergency. I agree with a 
prominent writer on this subject, where he says 
that a multiplicity of handles is fatal in time of 
emergency.” 

At the time the above was written, equipments 
controlled as therein set forth, namely, by the use 
of asingle controlling handle for everything, 
had been in operation for upwards of a year. 
The methods employed for accomplishing this 
have been varied, but the form most in use at 
the present time is the one in which the 
resistance contacts are employed in a two- 
fold manner; the controller handle is made to 
operate back and forth over the same contacts 
for controlling both the application of the cur- 
rent to the motor and braking the car. A self- 
correcting and interlocking device is also pro- 
vided, and therefore if the motorman does 
not throw the handle clear over, the trans- 
formation is completed automatically be- 
fore the movement of the lever can reach the 
operating contacts. 


( To be continued. ) 


Continuous or Alternating Arc Lamps. 


From a user’s point of view, the continuous 
eurrent arc lamp is in many ways to be preferred 
to the alternating lamp. It is silent, its light 
is thrown downwards, it burns cheaper carbons, 
and, above all, the troublesome question of ‘‘ fre- 
quency” has not to be reckoned with. A con- 
tinuouscurrent lampcan also be purchased from 
any maker, and it can be placed on any con- 
tinuous current circuit. With alternating arcs, 
however, it is necessary that they should be wound 
for the frequency of the particular circuit for 
which they are required. It is marvellous that 
electrical engineers should have perpetuated the 
insane practice of using so many different ‘‘ fre- 
quencies.” It is unquestionably detrimental to 
the advance of the alternating arc lamp business. 
We have always held that the frequency should 
be fixed at something about 60°; it should never 
on public supplies exceed 65, or be less than 50. 
If such a uniformity were made compulsory, the 
benefit both to arc lemp makers and users would 
be enormous. It would at the same time give 
an immense impetus to the alternating motor 
business. 

‘Those who use arc lamps have, generally speak - 
ing, little choice in the matter of selection. By 
the wise dispensation of the electrical providence, 
it is ordained that they shall be supplied with a 
certain kind of current; and so, in selecting an 
arc lamp, it is often a case of ‘‘ Hobson's choice,” 
Arc lamps would be much cheaper and much 
more extensively used if only one kind of current 
weresupplied for arc lamps, and that continuous; 
as matters stand the best that can be done is to 
reduce the number of different currents to two, 
continuous and alternating, and not go on with 
half-a-dozen differeut alternating currents, each 
requiring specially wound lamps. 

Where a large number of arc lamps are used, 
jit would pay to employ a rectifying commutator 
and run the lamps with the unidirection pulsat- 
ing current, but where only half-a-dozen arc 
lamps are used it would be too expensive and 


troublesome to use such a commutating device. 
The electricity supply of the future will be one 
that will give either alternating or continuous 
current, according to the desire of the consumer. 
When tbis electrical millennium arrives, we have 
no hesitation in predicting that the alternating 
arc lamp will be crowded out by its rival. 

We know of a case where a user of arc lamps 
has a warehouse situated in an alternating cur- 
rent district and another warehouse in s con- 
tinuous current district. The difference in the 
light, the absence of noise and the economy in 
current are all largely in favor of the continu- 
ous current. 

From the manufacturer’s point of view, the 
only difficulty is the necessity for making dif- 
ferent kinds of lamps where one common kind 
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might suffice. As things are, he has to wind 
lamps for al] the different currents and different 
frequencies from 40 to 188 per second, and with 
his motors he is confronted with the same stupid 
difficulty. For photographic purposes the con- 
tinuous current arc is much superior, and in 
searchlight projectors it is far better than the 
alternating, the crater formed on the positive 
carbon being of great advantage in both these 
cases. 

The moral of all this seems to be that we are 
face to face with a ‘‘ long felt want,” in the shape 
of a cheap and efficient means of transforming 
from alternating to continuons current. — Elec- 
trical Review, London. 


An Electric Carrousel. 


The electric motor has recently found appli- 
cation ona ‘‘ merry-go-round,” and the '‘ Elec- 
tric Carrousel”’ is now in daily operation in the 
city of Pittsburg, to the great delight of a multi- 
tude of children as well as young people who en- 
joy a ride on the wooden animals. 

The idea was originated and patented about 
six months ago by Mr. G. W. McKenzie, who 


_ soon after organized a company under the name 


of the McKenzie Electric Pavilion Company, 
The next thing was to finda suitable place to 
put up the plant and operate it profitably. This 
site has been found at the corner of Fifth aye- 
nue and Smithfield street, Pittsburg, the place 
where the old postoffice used to stand. Ground 
was broken on the structure on August 6 and on 
September 5 it was started for the first time, 
proving a success with the initial revolution of 
the wheels. Since then thousands of people 
have been riding daily, and it appears that tha 
popularity of the electric ‘‘ merry-go-round” ig 
growing greater every week. 

The structure is very much after the style of 
the ordinary carrousel, butit has three revolving 
stories. For sappearance’s sake the structure 
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proper is elevated. The first story is divided in- 
to two separate parts, a moving and 8 stationary 
one. The second story and the third—the latter 
is intended for the band only—also move. All 
the floors are built upon iron girders, which ex- 
tend from a large iron axle in the center. 

The outer platform of the first floor is practi- 
cally a succession of 32 trucks running on 4 6- 
foot curved T rail track. Four of these 32 trucks 
at regular intervals are equipped with a 15 H. P. 
Westinghouse railway motor. These motors 
cause the whole structure, axle and all, to re- 
volve, The first floor is fitted up with animals, 
such as are seen in the ordinary ‘* merry-6°- 
round.” There is also a restaurant sttachmen 
as well asa pavilion—in fact the idea is very 
unique and ingenious. Electric lights are used 
to light up the structure. The operation of the 
motors is attended to from a little building close 
at hand, which is fitted up with a controller 
switchboard with appliances. 


Mr. C. M. Clark, a mechanical engineer $ 
this city, has attended to the mechanical part 0 
the structure. This novel ‘* merry-go-roun 
has attracted a great deal of attention in Pitts 
bur ane its operation promises to be very suc 
cessful. 
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On Multiple Series Control of Motors on 
Small Electric Railways.* 


———_ 


BY JOHN LANGTON. 


The only efficient method of controlling elec- 
tric street cars is to vary the volts at the motors 
according to the speed required. The facility 
for doing this with storage batteries, by means 
of grouping the batteries differently, is one of 
the strong points of battery traction. In a trolley 
or conduit system with constant line pressure 
the same thing is arrived at by grouping the 
motors in series or in multiple. With only two 
motors to deal with, as in an ordinary street car, 
this makes rather an abrupt stop, which is eased 
of toa more gradual change by slowing them 
down by a resistance in series, or speeding them 
up by cutting out part of the field winding or 
shunting it by a resistance. This method was 
used in the early days of electric railroads, but 
was abandoned, not because it failed to give the 
results expected, but because it introduced a new 
complication at a time when there were so many 
troubles with everything that simplification was 
the pressing need. These early difficulties having 
been surmounted, multiple series control has 
been successfully revived. 

The figure usually accepted for traction on 
street railway tracks in average condition, is 30 
lbs. pull on the drawbar per ton weight of car, 
moving on a straight and level track. To start 
the car from rest requires a much greater effort. 
Dynamometer experiments show a starting pull 
of from 90 lbs. to 120 lbs. per ton, equal to the 
traction needed for ascending grades of 3 per 
cent to 44 per cent. 

When the car is started with the motors in par- 
allel, controlled by the simple process of mast- 
ing in a rheostat the volts that are not needed at 
the motor terminals to give the amperes re- 
quired for the traction, the demand on the sta- 
tion for power is greater when the car is being 
started than at any other time of its run, except 
on roads with heavy grades. But putting the 
motors in series for starting greatly reduces the 
power required. The torque of the armature, 
which gives the traction, is a matter of amperes, 
and with the motors in series the same traction 
is obtained with one-half the current required 
when the motors are in parallel. The pcewer 
consumption from start to full speed is rather 
more than one-half, apparently because the 
accelerating force is more irregularly applied, 
80 that it takes longer to get up speed; or to put 
the same thing another way, in order to get up 
to speed in the same time, rather more than half 
the average amperes are needed for motors in 
series as Compared with motors in parallel. The 
actual figures seem to be about two-thirds the 
maximum power and two-thirds the total power 
consumption in starting and getting up to speed 
in the same length of time. This method of start- 
lng then takes s maximum current, which if divid- 
ed between the motors in parallel would only give 
the traction needed for ascending grades of from 
l per cent. to 2 per cent., and as almost every 
road has steeper grades than these, the heaviest 
power demand on the station comes, not from 
starting, but from moving up grade at full speed. 
But if we are content to go up such grades ata 
considerably reduced speed, we can get, as in 
starting, the necessary traction with half the am- 
Peres ,by putting the motors in series. The mo- 
tors are then working with good efficiency on 
half the line volts and running at about haif 
speed. There is of course no saving in the total 
power consumption--the energy; the car takes 
half as much current. but also takes twice the 
time to cover the distance. But there isa great 
reduction in the maximum power required, 
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which would be about the same ona 5 per cent. 
grade with motors in series ason a 2 per cent. 
grade with motors in parallel, or about the same 
as the maximum power required for starting with 
motors in series. The motors must carry the 
same current in either case and must therefore 
be the same size, but the maximum demand on 
the power station from any one car is reduced 
nearly one. half. 

On large roads the principle of averages may 
be relied on to a great extent, and the station 
capacity per car may approximate the average 
power taken by the car, but on small roads it is 
in general safe only to provide a station capacity 
per car of very near the maximum car demand. 
On small roads, therefore, a reduction of the lat- 
ter means a reduction in size of station plant. 
Even if the average demand on a large station 
were appreciably affected by multiple series 
control it could hardly be availed of. The most 
valuable reduction is that on grades, which may 
last for some minutes, whilst starting is a matter 
of a few seconds, But rapid transit is a principal 
reason of the existence of large electric roads 
and a prominent source of their income, and they 
cannot afford to go slowly up hill. For large 
roads the principal value of multiple series con- 
trol is the ability to run slowly with good 
efliciency ın crowded streets, and the saving of 
wear and tear on switch and rheostat at such 
times and at starting. On small roads with a 
few cars running on fifteen to twenty minutes 
headway it is more a question of communication 
than of continuously rapid transit; and, as has 
been shown, by sacrificing speed up hilla sub- 
stantial reduction in the first cost of power plant 
may be achieved without any sacrifice cf ability 
to run at high speed on the level and low grades. 
The horse-power hours drawn from the station 
would be the same per car trip in either case, but 
by easing off the starting current and slowing up 
on grades the power would be drawn more unui- 
formly, with the tendency to reduce the varia- 
tions of Joad on the steam engines. This should 
give better economy in steam consumption, but 
it is not at all probable that there would be any 
noticeable effect on the coal bill. The load dia- 
gram of the station would still be badly serrated 
but the peaks of the diagram would be of more 
uniform height, and the highest of them lower 
than with motors always in parallel. 

There is nothing new in this paper, and the 
facts and conclusions seem fairly obvious, but 
these and similar simple engineering considera- 
tions are continually either not observed or not 
appreciated in projected works, with the result 
of paying an extravagant price for some quality 
which brings in an Inadequate or no return. 


Novel Trolley Accident. 


A novel accident occurred on a trolley line in 
Baltimore a few days ago. A number of men 
were digging in Washington street to discover a 
leak in the gas mains. One of them, Michael 
Costa, was at work inan excavation between the 
car tracks of the De Kalb avenue line. He had 
dug a hole about three feet deep, but there was 
so much escaping gas that, instead of crouching 
down and permitting an approaching car to pass 
over him, as he had done with other cars, he 
sprang out and stepped to one side. As the car 
passed over the hole the electric sparks in the 
motor set fire to the gas, and asheet of flame 
blazed up on either side of the car with a 
loud report. The explosion shook the car and 
frightened the parsengers, many of whom 
jumped recklessly off the car. It passed safely 
over the burning gas and no one was hurt. 
When the car stopped the passengers resumed 
their seats. The flames rose to the height of ten 
or twelve feet, and could not be extinguished 


until the gas was turned off, although sand was 
heaped upon the main and water poured in the 
excavation. 


LEGAL NOTES. 


—_——— 


A bill in equity was filed in the United States 
Circuit Court at Pittsburg on the 27th ult., by 
John E. Ridall against the McKeesport Light 
Company and the Brush Electric Company. 
Ridall states that he has the exclusive agency for 
Western Pennsylvania and Eastern Ohio to sell 
certain patented articles manufactured by the 
Brush Electric Company. The Brush Company, 
he says, has neglected to protect its patents, and 
they have been infringed upon. The McKees- 
port Light Company has been purchasing and 
using double carbon are lamps manufactured by 
others than the Brush Company, and they are, 
he says, an infringement on the patented article 
he alone has the right to sell in that part of the 
State. He therefore wants them restrained from 
using the lamps and that they account to him for 
those they have bought and used. 

On the 15th ult., at Seattle, Wash., a snit for 
foreclosure was begun in the U. 8. Circuit Court 
against the Kanier Power and Electric Railway 
Company by the Union Trust Company of New 
York. The deed to the trust company includes 
all the property, franchises, etc., and was given 
in order that the trust company would guarantee 
the payment of 500 bonds of the denomination of 
$1,000 each, issued by the railway company. 
The bonds were made payable October 1, 1911, 
and were to bear interest at 6 per cent., which 
was to be turned over to the bondholders through 
a New York office every six months. The trust 


company alleges that the street railroad com- 
pany has defanited in the payment of interest, 
but, being inthe hands of a receiver, the prop- 
erty cannot be taken possession of without 
consent of the court. 


ATLANTA CONVENTION. 


Thirteenth Annual Meeting of the American Street 
Railway Association. 


The Thirteenth Annual Meeting of the Ameri- 
can Street Railway Association will be held in 
Atlanta, Ga., October 17, 18 and 19. 

Special committees will report on the following 
subjects : t A Standard Form for Street Railway 
Accounts;” * Can the T Rail be Satisfactorily 
Used in Paved Streets?” “City and Suburban 
Electric Railways;” © Mail, Express and Freight 
Service on Street Railway Cars; ” ‘‘ Standards for 
Electric Street Railways;”” “ Street Car Wheels 
and Axles; ” *' The Best Method of Treating Ac- 
cidents and Complaints;” ‘‘The T Rail Con- 
struction of the Terre Haute Street Railway 
Company,” and ‘‘ Transfers and Commutation,” 
Special Papers will be read on the following sub- 
jects : ‘A Practical System of Long Distance 
Electric Railway Work ;” ‘‘ Brake Shoes;” and 
* Destructive Arcing of 500 Volt Fuses.” 

The large Exposition Building where the ses- 
sions will be held is specially adapted to the 
display of apparatus, and it is believed this 
meeting will be rne of the most successful in the 
history of the Association. 

Eastern delegates and exhibits will leave New 
York, on a special train over the Norfolk and 
Western route, at 3 P. M. on Monday, the 15th, 
arriving in Atlanta the next afternoon. It is in- 
tended by the railway company to make elabor- 
ate preparation for the comfort and pleasure of 
the excursionists, and it will pay intending visit- 
ors Who can reach this city easily to make ar- 
rangements to join the Norfolk and Western 
special at the beginning of the journey. 

Out of town friends who desire accommoda» 
tion reserved on this train should communicate 
at once with Mr. L. J. Ellis, 317 Broadway, who 
will have personal supervision of the train, 
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New York Electrical Society. 
Addresses are desired of the following mem- 


bers of the New York Electrical Society, who 
will oblige by sending their present address 


forthwith to the Secretary, 534 Temple Court, 
New York City : 
M. W. Grovesteen, 
J.D. Bishop, 
C. A. G. Groenbeck, 
C. G. Curtis, 


D. H. Washburn, 
James Stewart, 
C. D. U. Hobbie, 
T A. Sherman, 


Albert C. Barrett, C. C. Sibley, 

W. L. Tamblyn, E. 8. Reid, 

C. H. Wright, J. McMahon, 

A. G. Holcombe, Charles Herman, 
W. S. Dix, J. A. Cabot,’ 


R. A. Mitchell, 
A. B. Bennett, 
W.H. Ripley, 


Thomas Bennett, 
E. C. Bischoff, 
J.T. Palmer, 


M. B. Meddler, E. C. Miller, 
Alex. MacKinnon, J. H. Longstreet, 
Herman Wetzler, C. P, Gott, 
A. S. Miskin, Francis E. Donohue, 
S. V. Hofman, W. Schweln, 
James Callopy, H. T. Salmons, 

W. B. Heron. 


The members of the Society are informed that 
the photograph, taken by flashlight, of the visit- 
ors at the Wild West Show, is now ready, and 
can be had on application to the photcgrapher, 
Stacy, 450 Fifth avenue, Brooklyn; price 50 
cents. 


What the Trolley Has Done at Niagara. 

The eighth annual report of the Commissioners 
of Queen Victoria Park, Niagara Falls, for the year 
1898, has just been issued in pamphlet form. It 
shows that during the year 65,921 carriages en- 
tered the park. The number of people entering 
the park in carriages, on the electric railway and 
on foot was 543,924. In 1892 the total number 
of visitors was 233,495 and the electric railway is 
given credit for the great increase. For the 
seven months that the road was operated in 1893 
it carried over 400,000 people. It is also stated 
that the traffic in carriages was not diminished, 
but on the other hand increased, notwithstand- 
ing the big business done by the electric road. 


A Co-operative Telephone Plan. 


Mr, Edward F. Griffin, of Lockport, N. Y., is 
organizicrg a new local company, to be called the 
Lockport Mutual Telephone Company, with the 
object of putting ina Harrison Telephone Ex- 
change. The plan is to secure as many of the 
business men as possible as subscribers to the 
stock of the company, which has been placed at 
$50 per share. Fifteen per cent. of this amount 
will be payable on demand and the balance will 
be payable in 15 per cent. instalments every four 
months. 

The Council have turned down tbe local Bell 
Company on the ground of excessive charges, 
and the Harrison Company is very likely to win. 


The Phoenix Carbon Manufacturing Company. 


The plant of the Fidelity Carbon Company at 
St. Louis was dismantled some time ago by its 
owners, the National Carbon Company of Cleve- 
land. 

Mr. S. G. Booker, who was the general manager 
of the Fidelity Company, thereupon organized 
the Phenix Carbon Manufacturing Company 
and secured the buildings occupied by the former 
company. The Phcenix Company has a paid-up 
capital of $100,000, and its prospects for business 
success are excellent. 

Col. Booker is one of the most popular men in 
the trade, has an extensive acquaintance, and will 
no doubt make the Phoenix Carbon Manufac- 
turing Company an important factor In the car- 
bon business. 


pane, -r 


L Eclairage Electrique, a new weekly journal, 
directed by M. P. H. Ledeboer, has made its 
appearance in Paris, It is a continuation, nuder 
another name, of La Lumière Electrique which 
lately suspended. 


COMMUNICATION. 


—_——— 


Heinrici’s Electric Fountain Is Not New. 
Editor of ELECTRICITY. 

Dear 81x: In your issue of the 26th, under 
the heading of ‘‘ An Electric Fountain,” you say 
the idea is something of a novelty. Allow me 
respectfully to state that in the year 1882 I as- 
sisted the late Anthony Reckenyann to make an 
electric fountain to operate in the drawing-room 
of the residence of Sir Daniel Cooper, Devere 
Gardens, Kensington, England. The fountain 
was made in every particular as you state, less 
the battery, which was a secondary battery made 
by the Electric Power Storage Company, Mill- 
wall, England. By the above you will see Louis 
Heinrici’s novelty istwelve years behind An- 
thony Reckenyann’s. Yours truly, 

STORAGE. 

Front Royal, Va., Sept. 27, 1894. 


A Telegraph Historical Society. 

Preliminary steps have been taken for the or- 
ganization of a telegraph historical society, the 
purpose of which will be the collecting, preserva- 
tion and publishing from time to time of histori- 
cal information relating to the establishment 
and development of the telegraph in North 
America. A large number of the representa- 
tive telegraph men throughout the country will 
unite in the undertaking. The gentlemen who 
began the movement are Mr. James B. Yeakle, 
general manager American District Telegraph 
Company, and Mr. George H. Maynard, of Wash- 
ington, D.C. Other gentlemen interested in 
the movement are Thomas D. Lockwood, Ameri- 
can Bell Telephone Company, Boston ; Charles 
A. Tinker, Western Union Telegraph. New York 
City; J. H. Emerick, Postal Telegraph, N.Y.City; 
Charles Selden, Baltimore and Ohio Telegraph, 
Baltimore; L.C. Weir. Adams Express Company, 
Cincinnati; Wm. Kline, Lake Shore Railroad, 
Toledo; A. H., Bliss, No. 2 Sherman street, Chi- 
cago; C. W. Hammond, Missouri Pacific Rail- 
way, St. Louis; W. C. Walsrum, Roanoke, Va.; 
B. F. Dillon, Jacksonville, Fla.; James Doyle, 
the American, Baltimore. 


Personal. 


Mr. C. C. Miller, of the Ft. Wayne Electric 
Corporation, was in the city last week. 


Mr. Chas. D. Shain is improving rapidly 
from the injary to his leg received several weeks 
ago, and expects to be as well a& ever in another 
month. 


Mr. W. J. Morrison, of Syracuse, was in New 
York several days last week on business for his 
company. 


Mr. George J. Jackson, of the Norwich Insu- 
lated Wire Company, was in Boston last week, 
looking after some large contracts. 


Mr. H. K. Gilman, of Chicago, expects to take 
a European trip, leaving New York in October. 


Mr. James I. Ayer has returned to New York, 
having been on a Western trip for some time. 


Mr. James Godfrey, of the New York Insula- 
ted Wire Company, who has been living at Yon- 
kers for some time, has taken up his residence in 
this city. 


Mr. S. A. Douglass, who has been spending a 
few weeks in Paris, returned to New York on 
Saturday last. 


Col. Bryant, of the Washington Bell Tele- 
phone Company, was in New York on Saturday. 


Mr. W. S. Norman, general manager of the 
Washington Water Power Company of Spokane 
Falls, will be in the city all of this week. He ig 
largely interested in the electriclightand railway 
companies of Spokane Falls. 


The Route to Atlanta, 


The following announcement is made by the 
Norfolk and Western Railway, the only line 
which will run a special train from New York to 
Atlanta for the benefit of Convention delegates 
and their friends: 


The Royal Blue Line and Shenandoah Valley 
route will run a special train to the Atlanta Con- 
vention of the American Street Railway Associa. 
tion, leaving New York October 15, 1894. at 3 
j M., and reaching Atlanta at 6 P. {m. the ‘Text 

ay. 

This train will carry the representative men in 
the Street Railway and Supply business, Among 
those who have already declared their intention 
of going on this special train are the following 
named gentlemen : 


Benj. Norton, Pres’t Atlantic Ave. Railroad Company. 

Jas. H. MeGraw, Street Rallinay Journal, 

E. Peckham., Peckham Motor Truck and Whee] Company 

Henry C. Payne, Pres’t American Street Ry. Association. 

P. C. Ackerman, American Electric Company. 

E. Martin, Vice-Pres't Hamilton Street Kailway Company. 

C.O. Baker, Jr., Complete Electric Construction Company, 

Wm. J. Richardson, Sec’y Alnerican Street Ry. Association. 

E. J. Wessels. Gennet Air-Brake Company. 

Geo. F. Porter, Sec’y National Electric Light Assoctation. 

J. B. Grifith, Manager Hamilton Street Ry. Company. 

W.J. Clark, General Electric Company. 

T. E. Crossman, Asst. to Sec’y American Street Ry. As-’n, 

Win. W. Cole, Sup't West side Rd. Company, Elmira, N.Y, 

H. C. Evans, The Johnson Company. 

Lewis J. Perine, Jr., Pres't Trenton Passenger Ry. 

James Godfrey, New York Insulated Wire Company. 

Joun A. Seeley, Complete Electric Construction Company, 
New York. 

B. E. Greene, New York. 

George J. Jackson, Norwich Insulated Wire Company, 
New York. 

R. B. Corey Electric Construction and Supply Company, 
New York. 


J. H. Woodward, Benedict & Burnham Manufacturing 
Company; and a number of others. 

A special car will be reserved for gentlemen 
accompanied by ladies. 

As the time is fast approaching when final ar- 
rangements should be made by those going to 
Atlanta, we should be glad to have ycur order to 
reserve accommodations for your party on this 
train. 

The railroad fare will be the usual for such 
occasions, namely, one and one-third fare for the 
round trip on the certificate plan, one going and 
one-third of regular rate returning. 

The sleeping car fare will be the regular fare 
in each directicn, or 86.00 a berth New York to 
Atlanta; $5.50, Philadelphia to Atlanta; $4.50 
Baltimore to Atlanta; $4.00 Washington to At- 
lanta; and double these figures for sections. Re- 
mittance for the going trip from New York, in- 
cluding sleeping car accommodations, one berth 
and meals, is $34.00; from Philadelphia, $31.00; 
from Baltimore, $26.20; from Washington, 
$24.50. 

If you are going. I will be pleased to receive 
your check for sleeping car accommodations at 
as early a date as suits your pleasure; or, if you 
prefer, you can remit the entire amount for the 
going trip. This may simplify matters for you, 
and should you find later that you cannot go as 
expected the money will be refunded on due 
notice to me, Yours truly, 

L. J. Erus, 
Eastern Passenger Agent. 


General News. 


—_—— 


What is Going on in the Electrical World. 


Brooklyn, N. Y.—The trustees have decided 
to do away with the oil lamps on the Bridge cara 
and substitute electric lights. 


Sault Ste. Marie, Mich.—The city water- 
works will be operated by electricity instead of 
steam as soon as the change can be made, 


Norwalk, Ohio.—An electric line is to be built 
between Norwalk and Monroeville this fall. 
Every foot of the right of way has been obtained. 


St. Louis.—The Citizens’ Railway Company 
intends to employ electricity as a motive power 
on its entire line, abandoning the cable system. 


Minneapolis, Minn.—The Minneapolis Gen- 
eral Electric Company intend erecting a new 
power station in thiscity at an estimated expend- 
1ture of $200,000. 


Webb City, Mo.—The Southwest Missouri 
Electric Railway Company’s line is to be extended 
from this city to Carthage, making its total length 
twenty-two miles. 


Seattle, Wash.— The city engineer is prepat- 
ing an estimate of the cost of putting In 52 
electric lighting plant in connection with the 
waterworks system. 
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Battle Creek, Mich.—The citycouncil has 
granted a charter for an electric street railway 
to the same corporation that is operating the 
Kalamazoo line. Work will be started at once. 


Hamilton, N. Y.—At a special election held 
here on the 25th ult., 155 votes were polled in 
favor of having electric lights; against, 1. Whether 
he was a dealer in tallow or kerosene is not 


stated. 


Palatka, Fla.—The Palatka Electric Light 
Company bas been granted a ten years franchise 
to operate a system of electric lights in the streets 
of this city, provided the plant is in operation 
by January 1. 

Scranton, Pa.—The West Side Electric Light 
Company has absorbed the Kingston Electric 
Light Company and will henceforth supply the 
borough, and probably all the West Side, with 
electric illumination. 


Helena, Mont.—The Helena, Hot Springs and 
Smelter Railway Company and the Union Elec- 
tric Railway Company have been consolidated 
under an arrangement satisfactory to the Minne- 
apolis Trust Company. 


Junction City, Kan.— E. E. Godlove has been 
granted a franchise for an electric railway be- 
tween this place and Fort Riley. He is said to 
have succeeded in getting St. Louis capitalists 
to take hold of the project. 


Reedsburg, Wis.—A Duluth party has been 
awarded the contract for putting in the water- 
works system here, and the National Electric 
Light Company of Eau Claire will be given the 
contract for putting in the electric light plant. 


Pottsville, Pa.—The differences between the 
Schuylkill Electric Railway Conipany and tue 
Schuylkill Title and Trust Company have been 
settled, and the railway company is now amply 
able to carry throughall its proposed extensions. 


Salina, Kan.—L. M. Erb, of Leavenworth. 
submitted a proposition to the Commercial Club 
to put inan electric car line here. The proposition 
was accepted; work is to commence within thirty 
days me the line is to be completed in four 
months. 


Lambertville, Pa.—Edward R. Sollidxy, re- 
ceiver of the Lambertville Electric Light and 
Power Company, has sold the plant to D. Stuart 
Robinson, of Philadelphia, for the sum of $10,- 
050 clear of incumbrances. The plant cost $33,- 
500 to build. 


Milwaukee, Wis.—City Engineer Benzenteng 
has been requested by the special committee on 
electric lighting of the common council to pre- 
pare figures showing the approximate cost to the 
city of anew system for the lighting of the 
streets by electricity. 


Martin’s Ferry, O.—The electric light plint 
will be rebuilt, the town having voted for a new 
plant to replace that which was burned. The 
matter has been in litigation for months, during 
which time the streets have been neglected. The 
new plant will be rebuilt as soon as possible. 


Quebec, Can.—The Montmorency Electric 
Power Company has made a contract with the 
tanley Electric Manufacturing Company, of 
Pittsfield, Mass., for a plant which will cost al- 
together considerably over $60,0C0, including 
three machines of over 2,000 horse-power. 


Spokane, Wash .—Municipal lighting is 
gtowlng 1n favor here, and a scheme proposed is 
to ent out one of the four pumps at the new 
ta station and use the power derived from 
w source to generate electricity for lighting 

e streets and public buildings. 


Mara Bt. Louis.—A stock company is to be 
os here tornn an electric car line over 
e Venice and Carondelet belt from the 
oo Bridge to St. Louis. Dwight Tred- 
alea St. Louis, was chairman of the meeting 
ed for the purpose of forming the company. 


oer acuse, N. Y.— Steps are being taken to 
A nize a street railway company to construct 
the Rte a line extending from the center to 
ae A limits of the city. Among those 

7 in the project are Frank M. Bonta, Dr. 
Ph urray, Nathan F. Graves aud Lyman 


Ea ate Md.—A dispatch to the Sun from 
onger an aE the 23d ult., says: “There is no 
electric ral oubt abont the construction of the 
more We sk between Washington aud Balti- 
within then will be commenced on the road 
elet for th ext fifteen days. The contract will 

e entire route within the next week.” 


Oswego, N. Y.—Sealed proposals will be re- 
ceived by the Board of Public Works until Octo- 
ber 25 for supplying electric light to the streets 
and municipal buildings of this city for a term 
of five years from February 20, 1895; 190 arc 
lights and 230 incandescent lights are required. 
Inquiries should be addressed to the Board of 
Public Works, Oswego. 


_ Bennington, Vt.—The State Legislature when 
it meets this month will probably be asked to 
grant a special charter for an electric railway 
from Bennington to the New York State line, 
connecting with the Hoosick Railway. A com- 
mittee composed of Major A. B. Valentine, A. 
P. Childs, E. L. Sibley. N. M. Puffer and E. E. 
Larrabee has charge of the matter. 


West Hoboken. N. J.—The contract for 
furnishing av electric fire alarm system, with 
fifteen signal boxes, three public alarms and 
indicators in the chief's resic ence and engine 
houses, the same to be completed within two 
months, and kept in repair for one year, was 
awarded to the Gamewell Fire Alarm and Tele- 
graph Company, whose bid was $4,000. 


Reading, Pa.— The Reading Rulroad Com- 
pany has just put into operation a new and com- 
plete system of electric automatic block signal- 
ing, extending over the line of the Reading Ter- 
minal to and including Jenkintown. The signals 
are operated entirely automatically, the passage 
of each train along the rails actuating the signals 
in the rear by means of electric currents. 


Salt Lake City, Utah.—The great water 
power reservoir in Big Cottonwood cañon is 
nearing completion very rapidly. Unless unfore- 
seen accidents interfere, the entire work will be 
finished by the 15th of November, and the com- 
pany which is engineering the undertaking will 
be ready to make good their offer of electric 
power and lights to the city and to the street 
car lines at greatly reduced rates. 


Wilkesbarre, Pa.— Articles of association have 
been filed in the Recorder’s office here by the 
Nanticoke and Newport Railway Company, who 
are to build an electric railway ten miles long to 
connect Nanticoke, Glen Lyon and Wanamie. 
The capital stock is $60,000. K. M. Smith, of 
Newport, is president; the directors are George 
T. Morgan, Wm. Fairchild, Henry Schappert, 
B. A. Bache, T. D. Garman and B. Jackson, all 
of Nanticoke. 


Avon, N. Y.—Messrs. C. J. Bastendorf and 
A. E. Young have organized the Avon Electric 
Light Company aud are putting in a plant to 
light the village. A handsome building of stone 
is being constructed for the station. Mr. W. J. 
Morrison, Syracuse, N. Y., has closed a con- 
tract for the apparatus. There will be a 1,000 
light Ft. Wayne alternator to start with. The 
boilers will be furnished by the Stearns Manufac- 
turing Company of Erie. 


New York.—The electric organ in St. Barthol- 
omew’s Church, Madison avenue and Forty- 
fourth street, one of the largest organs in the 
country, is now finished. Although there are 
electric organs in several churches in the city, 
St. Burtholomew’s is peculiar in that the tubular 
pneumatic and electric action are combined, 80 
that three volts are enough to operate the instru- 
ment, and the expense of an electrician in con- 
stant attendance is not necessary. 


Montreal, Can.—At the recent meeting of 
the Canadian Electrical Ast ociation, Carl Breipt- 
haupt read a paper in which he argued strongly 
against municipal ownership of lighting plants. 
M. J. Francisco, of Rutland, Vt., president of 
the N. E. L. Association, snid he had travelled 
7,000 miles looking into the question of muni- 
cipal ownership and not once was it shown that a 
municipality can furnish light more cheaply 
than a private compt ny under similar conditions 
of lighting and bookkeeping, 


Lancaster, Pa.—A deal has just been com-' 


pleted between the Pennsylvania ‘l'raction Com- 
pany and the New Holland Turnpike Company 
by which the former leases the latter’s turnpike 


between Lancaster and New Holland for 999° 


years. The ‘Traction Company will build within 
90 days a line of electric railway along the turn- 
pike, paying a percentage of the receipts as 
rental for the turnpike, aud as soon as the line is 
in successful operation it will be extended to 
Terre Hill, a large cigar manufacturing centre, 


Berlin, Wis.—A company known as the Wau- 
shara Telephone Company has been organized 
here to construct, maintain and operate a line 
from Berlin to Wautoma via Auroraville, Poy 


Sippi, Pine River, Mt. Morris and Silvercryst, 
with a capital stock of $4,000. The officers are 
as follows: John Moffott, of Poy Sippi, presi- 
dent; D. J. Jenu, of Auroraville, vice-president 


J. E. Whitney, of Silvereryst, secretary, an 


L. E. Davis, of Berlin. treasurer. It is expected 
to construct a line directly and have 1t 1n opera- 
tion this fall. 


Washington, D. C.—President Phillips and 
Chief Engineer Connett of the Metropolitan 
Railroad Company are on a tour of investigation 
relative to the workings of the various under- 
ground electric systems in cities where such are 
in operation. Mr. Phillips said upon assuming 
the presidency that he was not wedded to any 
particular sort of underground electric system, 
but that he proposed that the Metropolitan 
should have the best and most practicable, re- 

ardless of expense. The road is three and one- 
falf miles long, and it will cost somewhere in 
the neighborhood of $300,000 to equip it with a 
completed system, including cars and power 
houses, such as is intended to be put ìn. 


Rochester, N. Y.—The Post-Express, refer- 
ring to the Albion Electric Light Company, 
speaks in flattering terms of the management of 
its plant, which is under the superintendence of 
J. H. Rollins. ‘‘There are in operation,” says 
the Express, ‘2,450 incandescent lights, 16 
candle power each, and 50 arc lights. Over one- 
half the lights are in private residences through- 
out the village. Steam is furnished by a 200 
horse power boiler and the dynamos, three in 
number, are propelled by a 192 horse power en 
gine. Itis the Westinghouse system, and this 
much can be said, since the plant has furnished 
light for our streets, residences, stores and 
public buildings, that during its existence the in- 
candescent lights have only been out four hours, 
and the cause was an accident. The company 
also lights the churches and furnishes 518 lamps 
for the Women’s Refuge Building.” 


Philadelphia.—The change of the horse-car 
line on Girard avenue to the trolley system, new 
cars being put on, was made in one hour on the 
evening of the 26th ult. So perfect were the ar- 
rangements of General Manager McIntyre that 
the change was made without a hitch.—The an- 
nual meeting of the Penn Electric Light Com- 
pany, of this city, which should have been held 
June 27 but was postponed by order of the Court 
of Chancery, was held in Camden, N. J., on the 
26th ult. (the company was chartered under the 
laws of the State of New Jersey), A. J.De Camp 
presided. Of the 800,000 shares of stock into 
which the company’s stock is divided 435,555 
were voted and resulted in the election of this 
board of directors: Henry Clay, David H. 
Lane, W. D. Marks, C. W. Taylor, James Mc- 
Manes, A. R. Little, A. J. De Camp, Thomas 
Bush, Walter F. Smith, Joseph I. Patton and 
F. A. Crowell. A. J. De Camp was chosen presi- 
dent, Joseph I. Patton secretary, and F. A, 
Crowell treasurer.—The Herald says: "No 
person familiar with the city of Philadelphia who 
possesses ordinary power of observation can fail 
to note the fact that the city is going through a 
transition state, that it is being rapidly revolu- 
tionized, and that the term ‘ center of Philadel- 
phia’ is becoming more and more possessed of 
uncertain meaning. The trolley lines are chang- 
ing the character of Philadelphia as it bas never 
been changed before. There is no city in the 
United States that covers euch a large area of 
ground as Philadelphia, and there is no city pos- 
sessed of such facilities for eid reaching 

il 


every section, uear or remote, as Philadelphia 
a8. 


— 


The Book of the Fair. 


Parts 12 and 13 of the ‘‘ Book of the Fair” 
have reached us from the publishers, the Ban.- 
croft Company, Chicago. 

The high stardard of the work is maintained, 
and it easily takes the lead among all the works 
purporting to present a review of everything 
connected with the great Fair, 

Part 12 concludes the description of the horti- 
cultural and forestry dispiays, and begins the 
account of what was shown in the Mining Build- 
ing. 

Part 13 begins the story of the Fisheries ex- 
hibit, which was really one of the most interest- 
ing of the entire show. 

The office of the publishers isin the Audito. 
rium Building, Chicago, 
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The Varley Bug-proot Bell. 


The race of bugs which, according to nursery rhymes,was 
Supposed to be happily domiciled in some convenient rug, 
or rugs, has apparently died out or else unanimously can- 
celled their lease on rug properties and moved to mansions 
higher up—on the wall. Any bell-hacger who has gin- 
gerly jabbed bugs out of a bell and chased them out of an- 
nunciator cases will readily concur in the supposed ex- 
odus. Of late years it has been the constant effort with 
manufacturers to construct astyle of bells that would 
effectually bar these unwelcome tenants. But the bugs 
have always roosted around the cheerful blaze of the con- 
tact points just the same. In the Varley bell, which we 
illustrate, this single vulnerable point has been ingen- 


THe VARLEY BuaG-Proor BELL. 


1ously protected by a small elastic covering that, completely 
encloses the solid platinum contacts, but does not in the 
least restrict the free vibration of the clapper. The bell 
being otherwise of the open frame construction, there 
are no inviting nooks where bugs will gather. The mag- 
nets are duplex wound and so arranged that the armature 
gets the full benefit of the ‘ pull” and can be operated 
with much legs battery than is needed with an ordinary 
bell. All adjustment screws have lock-nuts so tnat they 
cannot work loose. It seems an admirably cons:ructed 
bell in every way. The Central Electric Company, 178- 
175 Adams street, Chicago, are making it one of their 
specialties snd report a very satisfactory demand from 
dealers who buy the better grades of electrical merchan- 
dise. 


The Slemens & Halske Company’s Catalogues. 


We have received the September catalogues of the 
Siemens & Halske Electric Company of America, contain- 
ing descriptions of their Type I Generators and Motors 
(Internal pole machines), and their Bi-polar Generators 
and Motors, Type L H, with photo-engravings of the ma- 
chines, showing their appearance when in place, their 
pecuilarities of construction and their manner of opera- 
tion, also views of their Generators as installed in the 
stations of the Cincinnati Street Railway Company (750 
u. P. Railway Generator directeconuected to Buckeye 
Tandem Compound Engi1.e); John B. Stetson, Philadelphia 
(two 82 k. w. 120 volt Generators direct-connected to New 
York Safety Engine); Temple College, Philadelphia (85 
K. w. Generator direct-connected to Ames Engine); Union 
Trust Building, St. Louls (40 K. w. Generator direct-con- 
nected to Russell Engine); and St. Louis Terminal Railway 
Association (one 140 K.w. Generator and two 66 K.w.Genera- 
tors direct-coupled to Buckeye Engines, operating 4,000 
{incandescent and 250 arc lamps). 

The catalogues may be obtained by applying at any of 
the branch onices of the company. 


« Advertising for Profit” 


Is the title of a neat little handbook, just issued, in which 
the purposes and methods of the Manufacturers’ Adver- 
tising Bureau and Press Agency are set forth clearly and 
concisely. This Agency was established in 1879 and 
claims to be the largest user in the world of advertising 
space in the trade journals. Mr. Benj. R. Western, its 
proprietor, was a practical journalist and connected with 
some. influential periodicals before entering the advertis- 
ing tield. The large clientage be has gained In this ex- 
acting business is convincing proof of his tact, Judgment 
and rellability in dealing with advertisers and publishers. 
Ihe handbook referred to gives a long list of his patrons 
and many favorable testimonials from individuals and firms 
whom he bas served; it can be obtained on application to 
the Manufacturers’ Advertising Bureau and Press Agency, 
111 Liberty street, New York. 
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The Consolidated Car-Heating Company. 
In order to meet the demand for the Pope light, which is 
{nterchapgeable witb the * Pintsch,” Low in wide use, the 
Consolidated Car-Heating Company, of Albany, N. Y., has 


electrical Inventions. 
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added considerably to its plant, and is about to manufac- 
ture lamps for compressed oll, gas and fittings on a large 
scale. The Consolidated Company 1s preparing to notify 
railway men from allover the country to witness an ex- 
hibit of Pope lighting apparatus at Albany, carrying outa 
similar plan to that established in 1892, when many promi- 
nent railway officials from all parts of the country and 
Canada were present to observe the operation of the 
Sewall coupler and commingler storage systems. 


COMMERCIAL PARAGRAPHS. 


The Metropolitan Electric Company have taken the 
agency for the Commercial Electric Company’s Dynamos 
and Motors, and carry a large stock from which to fill 
orders promptly. One of the important agencies that the 
Metropolitan Electric Company list is the Royal Trans- 
former. These transformers are being made cspectally for 
the Metropolitan Electric Company. As soon as possible, 
they will carry a full stock. They are booking orders and 
have found a ready demand for a good transformer in all 
sections of the country. 


The Okonite Company, Limited, New York, now have a 
branch at Pittsburg. This will prove a convenience to 
many users of Okonite specialties and should largely in- 
crease the business of the company in that territory. 


The Mather Electric Company of Manchester, Conn., re- 


port on hand alarge number of contracts fer their new 
Multipolar Railway Generators for railway work. They 
have this week closed the following contracts: The Dan- 
bury and Bethel Horse Katlway Company of Danbury, 
Conn., for two 100 K. w. multipolar railway generators, 
with very elaborate and complete switchboard, which will 
be fitted entirely with new Mather station instruments; 
the Chicago City Railway Company, Chicago, Ill., one 125 
H. r. direct-connected generator. 


INCORPORATIONS. 

The New Castle, Minersville and Tremont Street Rail- 
way company, Carlisle, Pa.—to construct, maintain and 
operate an electric railway. Capital stock, $100,000. 
Promoters : Elias Davis, Broad Mountain, Pa., Lewis 8. 
Sadler, W. F. Sadler, Jr., of Carlisle, Pa. 


The Long Island Co-operative Telephone Company—to 
extend facilities for communication by telephone through- 
out Long Island, N. Y., by constructing lines and operate 
ing theminconnection with other companies. Capital 
stock, $20,000. Directors: S. J. Seaman and S. B. Bowne, 
Glen Cove; Wilbur F. Jobuson, East Norwich ; Dr. George 
W. Fuller and Wiliam L. Swan, Oyster Bay; Joseph 
Steinert and J. H. Hahn, Hicksville; Dr. John Mann, Jer- 
icho ; John Devine, Syosset. 


The Wadsworth General Electric Company, Wadsworth, 
Ohio—to build and operate electric railways, electric light, 
electric telephones and telegraph, furnishing electric 
power, etc. Capital stock, $10,000. Promoters: W. R. 
Hunsberger, Eli Overholt, John A. Clark, A. M. Reck, E. G. 
McCauley, O. V. Dibble, J. P. Baldwin, I. G. Grismer. 


The N. W. Turner Company, Boston, Mass.—to purchase 
and sell merchandise, gas and electric fixtures and lamp 
goods at wholesale and retail. Capital stock, $10,000. Pro- 
moters: Clarence B. Knott, Nathaniel W. T. Knott, Wm. 
F. Schallenbach, all of Boston. 


The Philadelphia, Bala and Narberth Rallway Company, 
Philadelphia, Pa.—to construct, maintain and Operate an 
electric railway. Capital stock, $24,000. Promo.ers: A. L. 
Fretz, Cynwyd, Pa.; G. Morris Dorrance, Bristol, Pa.; J.L. 
Stadelman, Bala, Pa. 


The Texas Pacific Mercantile and Manufacturing Com- 
pany, Ft. Worth, Texas—to construct telegraph and tele- 
phone lines, maintain stage line and hotel, supply light, 
heat, etc. Capital stock, 820,000. Promoters: R.D. Hun- 
ter, H. C. Edrington, H. K. Thurber, S. Mims, W. C. 
Newby, Ft. Worth, Texas; C. V. Siddell, New Xork City. 


Electric Railway and Park Company, Clinton, Jowa 
—to construct and operate street railways, own 
aud operate a pleasure park. Capital stock, $50,000. 
Promoters: A. L. Schuyler, C. Coan, E. C. Walsh, A. L. 
stone, M. A. Walsh, J. W. Walsh, Clinton. 


The Garven Electrical Manufacturing Company, Port- 
land, Ore.—to manufacture, purchase and lease tele- 
phones, phonographs and all other classes and kinds of 
Capital stock, $5,000. Promoters: 
Wm. H. Garven, Thos. B. Howes, S. I. Barber, Portland. 

Articles of Incorporation have been filed with the 
County Clerk at Los Angeles, Cal., by the Electric Power 
Company, formed for the purpose of acquiring and dealing 
in water rights and water, furnishing, selling or leasing 
power, heat and light created by the use of electrical ap- 
paratus, etc. Capital stock, 1,000,000, of which $500,000 
has been actually subscribed. Directors: E. C. Seymour, 
P. Kehland W. E. Van Slyke, all of San Bernardino, and 
M. L. Graff and H. W. Latham, of Los Angeles. 


The Signal and Control Company (incorporated in W. 
Va.), New York, N. Y.—to purchase, manulacture and sell 


mechanical, electrical and other apparatus, ete. Capital 
stock, $1,000,000. Promoters: Norman Seymour, New York 
City; Harvey B. Seymour, Flatbush, N.Y.;J. H. DeBevisse, 
Brooklyn, N. Y. 


The Hillsboro Light and Fuel Company, Hillsboro, Ohio 
—to manufacture and furnish gas, supply electricity for 
light and power, etc. Capital stock, 820,000. Promoters: 
J. R. Cook, E. W. Bixby, H. H. Campbell, Chas. Horn, G.H. 
Moore. 


The Co-operative Construction and Supply Company, 
Norwalk, Ohio—to engage in making and selling steam 
power and electrical current, electrical and hydraulic en- 
gineering aad fitting,etc. Capital stock, $20,000. Promot- 
ers: D._B. Kuhn, Wm. S. Bayley, Wm. J. Bowen, John 
Comesky, Michael Muller. 


The Cumberland Light, Heat and Power Company, Me. 
chanicsburg, Pa.—to supply light, heat and power by 
means of electricity to the public in the borough of Me- 
chanicsburg, Pa. Capital stock, $50,000. Promoters: Geo. 
W. Cumbler, Fred’k H. Alleman, Jacob D. Landes, Steel- 
ton, Pa. 


The Nexophone Company, Chicago, lll.—to make, sell 
and lease nexophones and other electrical appliances. 
Capital stock, $200,000. Promoters: Frank W. Campbell, 
Freeman Campbell, Chas. F. Congleton. 


The Citizens’ Electric Company, Springfield, 111.—to pro- 
duce and furnish electricity for light, heat and power, and 
to use and furnish electrical applications. Capital stock, 
$60,000. Promoters: Jno. McCrecry, Fred. D. Buck, T. H. 
Coleman, P. N. Harts, Edwin A. Wilson. 


rhe Electric Switch and Trolley Company, Newark, N.J. 
—the acquirement of patents for electric switches, elec- 
tric motors, etc., and the manufacture and sale of electric 
switches, motors, etc. Capital stock, $5,000,000. Incorpora- 
tors: Emile Reiser and Joseph Campbell, New York City; 
Geo. W. Littell, Cranford, N. J. 


The bay State Subway Conduit Company, Portland, Me. 
—to construct, buy, sell, lease and operate subway cone 
duits under sidewalks, across or through streets, for the 
purpose of conducting electric telephones or other wires 
or cables, pneumatic or speaking tubes, for commercial 
intercourse, and to hold real and personal estate to the 
value of $500,000. Capital stock, $500,000, of which $250 Is 
paid in. Halsey J. Boardman, of Boston, Mass., is presi- 
dent of thecompany, and E. Dudley Freeman, of Yar- 
mouth, Me., is treasurer. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENI 188UBD SEPTEMBER 25, 1894. 


ELECTRIC RAILROADS AND APPLIANOBS. 


526,392. Conduit for Electric Rallways. David F. Graham, 
Springñeid, Ohio, and William P. Allen, Chicago, Il., 
assignors of one-third to Oliver 8. Keily, springfield, 
Ohio. Filed Oct. 25, 1893. 

526,408. Bracket for ‘lrolley Wires. Leroy S. Pfouts, Can- 
ton, Obio. Filed Dec. 30, 1898. 

526,409. Trolley and Feed Wire Bracket. Leroy S. Pfouts, 
Canton, Ohio. Filed Jan. 11, 1894. 

526,422. ‘Trolley-Wire Hanger. Irvin B. Walker, Sioux 
City, Ilowa. Filed Feb. 26, 189. 

526,468. Closed Conduit for Electric Railways. Charles D. 
‘Lisdale, Boston, Mass., assiguor to pimself aud Jobo 
D. Gould, New York, N. Y. Filed Sept. 4, 1898. 


526,644. ‘Testing-Indicator for Electric Railway Cars. 
Theodore Stebbins, Boston, Mass. Filed Aug. 21, 
1890. 


ELECTRIC LIGHTS AND APPLIANCBS. 


526,579. Registering Mechanism for Electric Light Cir- 
cults. William McNeill, Chicago, I1., and James B. 
Tinder, Winchester, Ky., assiguors to the MeNelll- 
Tinder Electric Company, Winchester, Ky. Filed July 
26, 1893 

MOTORS, DYNAMOS, BTC. 

526,482. Means for Driving Dynam‘s from Car-Axles. Wil- 
liam Biddle, Brooklyn, assigaor to the American ar 
way Electric Light Company, New York. Filed Oct. 4, 
1893. p 

526,583. Voltage Regulator for Dynamos. Malcolm t. 
kyder, New York, N. Y. Filed May 12, 18%. 


TELEPHONE AND TELEGRAPH APPARATUS. 


526,608. Coin-Controlled Telephone Apparatus. Charles 
C. Blake, Boston, Mass., assignor to the American “Ai 
Telephone Company, of Massachusetts. Filed Feb. 0, 
1894. 

SIGNALS AND SIGNALING APPARATUS. 


526,414. Electric Signal Appa &tus. Wilmer W. Salmon, 
Chicago, lll, ASSIgnOr to the Hall Signal Company of 
Maine. Filed Feb. 1, 18%. : - salmon 

526,415. Electric Signal Apparatus. Wilmer W. 8 of 
Chicago, 111., assignor to the Hall signal Company 
Maine. Filed Feb. 1, 1894. + wiley 

526,598. Electric Cab-Signal for Railways. Edgar C. ’ 
Bristol, Tenn. Filed Jan. 31, 1894. enoe 

526,609. Submarine Signaling. Lucien 1. Blake, Lawren, 


Kan. Filed July 6, 188. 
MISCELLANEOUS. 7 
526,388. Coin-Controlled Electrical Apparat us. Henry £t. 


Galligan, Lebanon, Mo. Filed April 16, 18%. ; 
526,472. Însulator for Electric Conductors. George ae 
ster, Philadelphia, Pa., ee en of one-half to pala 
J. caps Siem same piae, and Samuel H. BrowD, 
Pa. Filed July 26, 1894. ; 
526,482. Apparatus for Electrodepositing. Henry L. Bridg 
man, Blue Island, IN. Filed Oct. 3, 1899. Hermann 
526,457 Electrical Measuring-Instrument. $ 54 
Herberts, Schenectady, N. Filed March 5, | d N os- 
526,498. Conductor Support and Insulator. Davie trey 
yor, Columbus, one. meric to Joseph A. 
same place. Filed Nov. 29, i , 
526,605. Rheostat. Burton E. Baker, New Britain, CODD 
Filed June 4, 18%. 
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Galvanizing Mr. Coffin is as busy as ever 
the supplying information as to 
Corpse. the condition of his com- 


pany. A sample of the latest is as follows: 


The General Electric Company continues to 
increase the size of its cash balance, which now 
amounte t $650,000 besides the $650.000 invested 
from itstreasury in the purchase of itsown bonds, 
and is in a quandary how to use its surplus capital. 

Business is steadily improving, orders for the 
last week being most satisfactory. It is now be- 
lieved that the gross business of the company 
will foot up $15,000,000 this fiscal year. Atpresent 
it is almost double what it was during the panic. 


During the panic the business of this company 
was about $300,000 a month. It is now at the 
rate of less than $750,600 per month, or $9,000,000 
for the year. The actual business for the year 
will be, unless some miracle happens in the next 
four months, less than $8,000,000. As for find- 
iug a place to use their surplus capital we do not 
wonder that they are in a quandary, though not 
for the reasons implied in the above, which is a 
specimen of the “news” officially given out to 
such subsidized financial writers as are willing 
to print anything for a consideration. Thereare 
dozens of places to put any ‘‘ surplus money” 
which may be in the treasury. There is, first of 
all, a deficit of about $20,000,000 to be made 
good. There are aching voids without number— 
some debts to pay, some guarantees to make 
good, some damage claims, amounting to hun- 
dreds of thousands, from Edison Licensees; 
there are worthless securities turned over to the 
finuncing companies, and which must be re- 
placed either with good securities or with 
currency; there are passed dividends on pre- 
ferred stock, which is a lien on the assets of the 
company, coming before the bonds in liquida- 
tion. 

If no other way suggests itself, the company 
might buy back from the Illuminating Proper- 
ties some of the securities worth dollar for dollar 
which were turned over to the latter a year ago, 
on which an illegitimate profit is being realized 
of about 300 per cent., the stockholders of the 
G. E. Company being robbed in that transaction 
of about $7,000,000. 


In a quandary ? Of course they are. They 


have been in a quandary ever since ELECTRICITY 
told the directors that the company was a flat 
failure and eonvinced them of the truth of our 
charges. 

They will continue to be in a quandary until 
they reorganize the company, get rid of all their 
nincompoops and featherheads, scale down their 
capital stock, and take their place with as good 
grace as possible in the ranks of the other elec- 
trical companies, hustling for business on busi- 
ness-like principles, and selling goods on their 
merits. 

There is no quandary whatever among think- 
ing men as to whether they will or will not be 
compelled to do this. The only thing to guess 
about is as to how long the present group of in- 
competents can fool the directors—how long be- 
fore the reorganization will take place. 

Speaking of ‘‘ surplus capital,” the term is a 
misnomer, There never was an honest surplus 
in the treasury of this company from the date of 
its organization to the present time. 


*¥ * * 


Franklin The Committee on Science and 
Institute the Arts of the Franklin Insti- 
Awards. tute have just announced the 


awards of the John Scott Legacy Premium and 
Medal to Clement Payen for the invention of the 
chloride electrical storage battery and to Alex- 
ander Jay Wurtz for improvements in lightning 
arresters, both of which inventions will be re- 
membered from former descriptions in ELECTRI- 
CITY. 

The report of the sub-committee appointed to 
investigate the chloride storage battery is printed 
elsewhere and contains a very flattering endorse- 
ment of the qualities which its inventor claims 
for it. Asthese examinations and tests of in- 
ventions are made by the Institute solely in the 


interest of science, and without the co operation 


or even the knowledge of any interested parties, 
the awards are correspondingly of value as 
being free from any advertising or other finan- 
cial considerations, 

The investigation of the chloride storage bat- 
tery has been in progress for several months and 
during the whole time has been not only a test of 
this individual cell, but a comparison between it 
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and a number of cells of the same size made by 
several other manufacturers. Under these con- 
ditions the committee has found that the chloride 
battery contains several features which, in the 
opinion of the investigators, prove it to be both 
theoretically and practically a distinct improve- 
ment over any of the other forms of cells hith- 
erto invented, and the qualities chiefiy constitut- 
ing its superiority are stated in the report to be 
greater durability, greater capacity for a given 
weight, and larger discharges without injury 
than can be obtained in any other class of cell. 


The report on the Wurtz lightning arresters 
also recognizes these appliances as a decided im- 
provement over former apparatus of this char- 
acter. In addition to the discovery of non-arcing 
metals, announced some time ago, Mr. Wurtz’s in- 
ventions cover a number of lightuing arresters 
based on this discovery which are designed for 
different kinds of circuits and for both direct 
and alternating currents. In almcst all light- 
ning arresters brought out prior to those devised 
by him the action has been based upon the 
knowledge that such discharges tend to ground 
even through a considerable air gap more readily 
than they will follow a longer path of much 
lower resistance. This method of discharging a 
line, however effective in regard to the lightning, 
is open to the objection of forming a serious 
short circuit, especially where grounded circuits 
are employed, as the lightning in forming an are 
across the air gap of an arrester is followed by 
the dynamo current, thus forming a short cir- 
cuit which blows the fuses on the main line and 
cuts off the station current. 


It is in this connection—the use of a non- 
arcing metal, or one which by its inherent prop- 
erties prevents the continuance of an arc already 
formed—that the discovery of Mr. Wurtz finds 
an important application, and the Franklin Insti- 
tute Committee have found the arresters so de- 
signed the most effective in preventing damage 
without interfering with the operation of the 


generating plant. 
x %* * 


Popular The use of electricity has now 
Electrical become so general for many pur- 
Literature. poses that scarcely a day passes 


without some reference to the subject in the news 
columns of the daily press, and although the time 
has passed when a description of anything elec- 
trical was supposed to border on the miraculous, 
the subject is still utilized for occasional popu- 
lar sensations. In probably nine cases out of 
ten, articles of the class to which we allude con- 
information which is 
much more surprising to an electrician—or 
would be, if correct—than to the general 


-tain very questionable 


public. 

Two brilliant examples of this style of litera- 
ture are mentioned in the columns of an English 
contemporary before us, which are not more re- 
markable in the extent of their misinformation 
than many of the same kind that are published 
daily. One of these scientific (?) items follows: 


“I hear on good authority that those tramears 
in American cities worked by electricity will 
shortly be equipped with telephones for the use 
of passengers. ‘The message will be carried on 
the overhead wire that supplies the motive power 


to the car to the company’s headquarters, where 
it will be switched on to one of the telephone 
company’s exchanges.” 


This will certainly be news to the patrons 
of our trolley cars who have not as yet been ap- 
prised of this innovation, and if it were not for 
the fear that some enterprising daily contem- 


porary would credit us with another wonder- 
ful invention we would suggest that each trolley 
car be equipped with a telegraph station which 
could be operated in the same general manner. 
An equally ridiculous account of a dynamo 
room is also quoted, in which the following oc- 


Curs : 


“ Each machine was propelled by means of a 
wide leather belt passing through a pulley at the 
end of the dynamo. The pulley revolved at a 
very rapid rate—some 600 or 700 revolutions per 
minute—and the electricity was generated by the 
pulley causing another wheel in the middle of 
tbe machine to revolve among some coils of wire. 
The electricity was then collected, and taken 
away atthe far eud of the machine, away from 
the pulley that supplied the power from the 
steam engine.” 


For a description of the dynamo this account 
rivals anything we have seen in scientific litera- 
ture both for simplicity and brevity, and al- 
though devoid of any special meaning is not cal- 
culated to mislead anyone seriously. 


Another intelligent writer ina New York daily, 
in commenting on an addition to an electrical 
plant, says that the old plant ‘‘ requires about 1} 
pounds of dry steam for each horse. power deliv- 
ered from the dynamo,” while the new plant 
‘represents one of the highest types of modern 
electric and steam engineering and requiresabout 
18.19 pounds of dry steam for each horse-power 
delivered from the dynamo, and is therefore 
somewhat more economical than the original 
system !” 

It is certainly evident from such illustrations 
that if the daily newspapers find it necessary to 
comment o2 technical matters such articles 
should either be referred to the technical editor, 
or, in his absence, be printed in the joke col- 
umn, in order that the public may appreciate 


them at their true value. 


%* xX * 
WE shall begin next week a brief series of ar- 


ticles dealing with the affairs of the Pennsyl- 
vania General Electric Company, prepared by a 
member of our staff, who was recently called 
upon to investigate this subject for an investor. 
Incidentally there will be considerable informa- 


tion contained therein for the Edison Licensees. 


We shall be able to show specific cases where 
Edison Licensees have been compelled to pay 
more for their apparatus than their competitors, 
who should not, if the parent company had lived 
up to its contracts, have been able to buy any 
Edison apparatus whatever from the G. E. Com- 
pany. We willalso show, we think, why the 
Pennsylvania General Electric Company is kept 
in existence in spite of the fact that its books 
show a continual loss of from $6,000 to $8,000 a 


month. 
Xx * *X 


WE learn from newspaper reports that owing 
to dissatisfaction with the services of his generals, 
the Emperor of China bas appointed a number 
of committees, who will hereafter conduct the 
war with Japan. We suppose the Emperor must 


have got his idea for this plan from the conduct 
of the G. E. Company. If it works as well in 
China as it has here the Japanese will be in full 
possession of Pekin before this paper reachesonr 
readers. 


“ All Aboard for Schenectady.” 


(From the Albany Argus.) 


Among the new arrivals in the city this winter who wil! 
be welcomed by the smart set, aud Who will doubtless do 
considerable entertaining, are Mr. and Mrs. EuvereGrimin, 
of New York, who will reside at 323 State street. Mr. Grifin 
is vice-president of the General Electric Company. Mr, 
Henry W. Darling, treasurer of the same company, has 
leased the handsome Norton residence, No. 300 State 
street, which last season was the scene of so much de- 
lightful entertaining wben occupied by Lieut.-Gov. and 
Mrs. Sheehan. 


Marriage of Mr. W. 8. Barstow. 


Mr. W. S. Barstow, the well-known super- 
intendent of the Brooklyn Edison Company, 


and Miss Frances W. Du Clos, of Highland . 


Park, N. J., were married on Thursday evening, 
October 4th, at New Brunswick, by the Rev. E. 
B. Joyce. The bride is a sister of Mrs. Chas. L. 
Edgar, of Boston. Among: the many presents 
was a magnificent silver service from the di- 
rectors of the Brooklyn Company. 


Death of W. J. Gordon. 


Mr. W. J. Gordon, who had been very ill at 
his home in New Jersey for several months, died 
on Monday, October 1. The body was taken to 
Cincinnati for burial. 

Mr. Gordon had formerly been a grain specu- 
lator in Chicago, and entered the electrical trade 
as agent for the Simplex Wire Company. He 
subsequently went into business for himself 
under the firm name of W. J. Gordon & Com- 
pany. The venture was not successful. 

He was well known to all members of the old 
Electric Club, who will remember bim as 4 
generous and jovial companion, and will hear of 
his death with honest sorrow. 


Ft. Wayne Corporation News. 


Mr. Charles S. Knight, of the Ft. Wayne Elec- 
tric Corporation, was in town for several days 
last week. The New York offices of the com- 
pany have been enlarged. Mr. Stephen A. 
Douglass, who earned a high reputation as 4 suc- 
cessful salesman with the Edison General and 
Brush companies, has taken charge of them, 
and will bave as territory New York State and 
parts of Connecticut and New Jersey. 

Mr. W. J. Morrison, who has been with the 
Ft. Wayne interests for six years, with offices at 
Syracuse, has resigned. Mr. Morrison will no 
doubt still be connected with the trade, in which 
he has made many friends. 


Personal. 


Mr. John B. Wallace, of the Wallace Electric 
Company of Chicago, and Mr. George A. Red- 
man, of Rochester, N. Y., were among our New 
York visitors this week. 

Mr. H. K. Gilman, business manager of the 
Great Western Manufacturing Company, has 
been obliged to sever his connection with that 


concern on account of ill health. Mr, Gilman 
intendsto make a trip abroad for several moni 
and it is hoped that on his return bis health wi 
permit him to resume his former duties. 


Underground Work is Booming. 
The Norwich Insulated Wire Company, makers 
of ‘‘ paper cable,” have closed two large railway 
contracts recently, one with the Yerkes system 
in Chicago, the other with the West End Com- 
pany of Boston. The former calls for nearly 40 
miles, the latter for 30 miles, 500,000 cire. mils. 
This company has booked orders within the 
past 30 days amounting to over $400,000. 
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The Chloride Electrical Storage Battery. 


Report of the Franklis institute Committee on Science 
and the Arts on the Invention of Clement Payen. 


The Franklin Institute of the State of Penn- 
aylvania for ihe Promotion of the Mechanic Arts, 
acting through its Committee on Science and the 
Arts, investigating the ‘‘Chloride Electrical 
Storage Battery,” finds as follows: 


The sub-committee appointed to conduct this 
investigation has had this battery under careful 
consideration for a number of months, and has 
investigated the several features which are 
elaimed to give it merit. During the larger 
portion of the time a number of cells have been 
in possession of the committee, and have been 
placed upon a regular working cireuit under the 
gontrol of one of the committee’s members, 
where they have been subjected to exactly the 
same usage as a number of other storage cells of 
other makers and of the same size, so that op- 
portunity was thus given to obtain the results of 
the performance of the chloride storage battery 
in regular use, which is ultimately the final test 
by which the utility of all inventions and im- 
provements must be measured. 

The results of this examination have led to the 
opinion that this battery embodies certain feat- 
ures of construction which prove it, both theo- 
retically and as verified by use, to be a distinct 
improvement over hitherto known forms of 
storage batteries, In order to fully appreciate 
these features of improvement it will be neces- 
sary to recapitulate, briefly, a few well-known 
facta regarding storage batteries in general. 

In all lead storage batteries one of the objects 
desired is to obtain a large lead surface for small 
mass, as the capacity and discharge rates are 
strictly proportional to the amount of surface 
involved. This necessary maximum of surface 
has hitherto been obtained in one of two Ways. 
The earlier way was to slowly eat out the lead 
plates by electrolysis until they had attained the 
requisite spongy condition, an affair of sume 
time and expense. The later way—and the one 
which is generally practised—is to cast a frame 
of lead, with raised right-angled ribs on each 
side, thus forming little depressed squares, or to 
punch a lead plate full of holes, which squares 
or holes are then filled with a pasty mixture of 
ted oxide of lead in positive plates, and with 
litharge in negatives. 

For several reasons cells made in this way have 
always given more or less trouble in service. In 
the first place, after continued use or during 
heavy discharges, a greater or less amount of 
mechanical disintegration cf the positive plates 
would often take place, small fragments of lead 
and lead oxide dropping down between the 
Positives and negatives, short circuiting them 
and often Causing further and more serious break- 
up, buckling and sulphating. Even when these 
Particles are prevented from falling their me- 
chanical looseness causes poor contact with the 
e frame, thus entailing increased 
aaa peepee and heating with diminished 
au 18 disintegration appears to be due 

gely to the fact that the lead oxide paste 
ER 1n the holes is a mechanical rather than a 
ey Gadel and hence that in changing 
es to PbSO, during the action of the 
he. i aoe being only related to one an- 
Ga a ortuitous manner, are easily broken 
i n thrust apart in the change of volume at- 
ae the chemical action. This, of course, 
: ously limitsthe life of a battery and its utility 

r public service, 

Eee chloride battery it is claimed, and the 
a 8 janes eae go to confirm the 
eae. 88 of the claim, that the method of con- 

118 such that this disintegration is far 


less liable to occur. 
is a8 follows: 

Instead of cementing lead oxide paste into or 
against a lead framing in order to obtain the 
necessary active material, the latter is obtained 
by a strictly chemical process. Lead chloride is 
taken, mixed with a given proportion of zinc 
chloride, and this mixture is then fused and cast 
in smal] squares in suitable moulds. When thus 
cast the product is of whitish color and vitreous 
character, being quite brittle. 

For the negative plates, these blocks are about 
7 Inch square and * inch thick, and are cast in 
groups of four, these groups being united by por- 
tions, having, say, *, to 4 inch thickness. For 
positives, the fused mass is cast in separate loz- 
enges, each lozenge having a bevelled V-shaped 
periphery. These cut squares or lozenges are 
then placed in a suitable mould, and a molten 
mixture of lead and antimony, in proper propor- 
tions, is cast about them under high pressure, 
thus fixing them securely in a firm lead framing 
of somewhat more than the usual density. (The 
feature of casting under pressure is an improve- 
ment in manufacture, due to Mr. H. Lloyd, who 
is connected with the American makers, and the 
process is protected by patents granted to him). 
The connecting sheets of the squares making up a 
group and the V-shaped bevel of the lozenge 
serve to make their solidity of fixation exceed- 
ingly good. 

The frameworks containing the chloride cast- 
ings are then placed in a dilute solution of zinc 
chloride, together with platesof zinc, the frames 
and zinc plates being alternated with one another 
and in metallic contact. This combination is 
the equivalent of aprimary battery ‘‘ dead short- 
circuited.” The chemical reactions which oc- 
cur result in the removal of the zinc chloride and 
the chlorine of the lead, and there remains 
finally the dense framing containing squares or 
lozenges of spongy lead, which plates are then 
“formed” in, practically, the usual manner. 


If a section of the spongy lead thus made be 
examined, it is found that the metal is in a 
crystalline condition, and that the crystals are 
all uniformly arranged with their longer axes 
perpendicular to the surface of the plate. This 
provides interstices, so that the changes of vol- 
ume occurring in the chemical reactions of elec- 
trolysis may take place without exerting lateral 
pressure upon the crystals, or otherwise crowd- 
ing them intoa condition of break-up. These 
crystals are not, of course, mechanically and ir- 
regularly bound together, but are related to one 
another according to the laws of molecular for- 
mation, and are, consequently, much more 
strongly bound together than if they had been 
mechanically combined. 

Furthermore, this crystalline structure pre- 
sents the maximum obtainable surface for the 
given mass, an infinite number of inter-crystal- 
lic channels passing all through the material and 
the entire plate being of the same thoroughly 
spohgy consistency, except in those small por- 
tions where the continuous lead framing is en- 
countered. 

The effect of this extreme porosity and surface 
ares is to give the battery a maximum capacity 
for a given weight and size of cell, an item of 
great importance when considered with refer- 
ence to the demands of traction. Very heavy 
discharges also can be taken from this battery, 
owing to the interstices between the crystals per- 
mitting changes of volume to occur without me- 
chanical violence to the structure. 

While the method of construction just de- 
scribed seems to accomplish its anti-disintegra- 
ting function perfectly, it has been thought best 
by the manufacturers, in order that there shall 
be no doubt about the matter, to introduce be- 
tween tbe plates a thin sheet of acid-proof 


This mode of construction 
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fabric, so that any small particles which might 
fall away could nut make metallic contact with 
two adjacent plates and thus short-circuit the 
cell. The fabric chosen for this purpose is woven 
asbestos cloth. It might be thought that the in- 
troduction of this asbestos would considerably 
increase the internal resistance of the cell, but 
the fact is otherwise, the resistance of the cell 
being not appreciably higher than that of other 
lead cells, 

This is undoubtedly due to the fact that the 
larger part of the resistance of most lead cells is 
that caused by poor contact between the lead 
framing and the paste placed in it. In the chlo- 
ride battery this contact is exceptionally good, 
owing to the pastilles of chloride being so firmly 
bound by the framing cast under pressure as to 
compensate for any resistance due to the asbes- 
tos. 

These batteries are, and have been for several 
years, operating successfully and in very large 
numbers iu the city of Paris asa source of cur- 
rent for lighting purposes. A large plant has 
been in operation in Philadelphia in the building 
of the Provident Life and Trust Company for a 


_ year past, and a very large one has been installed 


at the station of the Germantown Electric Light 
Company, where itis said to have given, thus 
far, entire satisfaction. 

The manufacture of this battery is protected 
by a large number of patents of the Unitea 
States and of foreign countries, a list of which 


is hereto appended.* The essential feature of 
the process of manufacture, however, are cov- 
ered by the patents granted to Mr. Clement 
Payen. 

Believing that this battery is a noteworthy 
and meritorious improvement upon many other 
forms of lead hattery, tending to greater dura- 
bility, greater capacity without increase of 
weight, and making possible heavier discharges 
without injury, the Institute, therefore, recom- 
meuds the award of the John Scott Legacy Pre- 
mium and Medal to Clement Payen, the in- 
ventor. 

Adopted at a meeting of the Committee on 
Science and the Arts, held Wednesday, June 28, 
1894, 

JosErH M. Wiuson, President. 
Wa. H. Wau, Secretary. 


Countersigned by 


ARTHUR BEARDSLEY, 
ee of the Committee on Science and the 
rts. 


LEGAL NOTES. 


The General Electric Construction Company 
has begun an action at Buffalo, N. Y., to foreclose 
a mortgage of $44,000 held against the North 


Main Street and Tonawanda Electric Company 
and others. The money was borrowed to con- 
struct the road and the plaintitt alleges that 
interest and payments have not been made. 


The Western Electric Company of Chicago 
have applied to the Circuit Court at Millwaukee 
for the appointment of a receiver for the real 


esiate and property used asan electric light plant 
at South Milwaukee. The notice is given in con- 
nection with a suit begun against William W. 
Williams and wife and Frederick Pabst. The 
property in question is mortgaged to the Western 
Electric Company for $8,800, and the company 
holds a judgment against it for $9,081.35 The 
mortgage was executed April 24, 1894, and covers 
the land, building, boilers, engine ana dynamo, 
as well as the posts and wires used in the electric 
lighting plant. 


An attachment for $25,043 has been served by 
the sheriff against the Ongley Electric Company, 
whose office was at No. 1 Broadway, New York, 


and factory at Hoboken, N. J., in favor of Henry 
W. Hardon, as assignee to Thomas W. Robert- 
son, ‘The latter was the president and reputed 
financial backer of the company, and made an 
assignment in April, 1893. The attachment was 
served on two banks and a safe deposit company, 
but no money was found to attach, 


* Accessible for reference tn the records of the Commit- 
tee on Science and the Arts. 
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Duplex Telephony.* 
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BY T. R. ROSEBRUGH. 


In considering this question I propose to do so 
with reference only to the principles involved, 
the question of priority of invention of any of 
these being left untouched. 

The name “‘ duplex telephony” though not al- 
together exact as a description of the methods to 
which I intend to refer in this paper, is neverthe- 
less very near to the meaning. 

It will be as well to consider at the outset how 
the telephone problem differs from that of the 
telegraph, for one might naturally suppose that 
the known method of duplexing telegraphic 
transmission would be available for the tele- 
phone. Actually there is littlein common. 

The electrical impulses which are used in teleg- 
raphy are of definite and predetermined charac- 
ter as to polarity and strength of current while 
they last, and differ only in their duration and 
grouping in time, while those of telephony are, 
of course, from the point of view of the elec- 
trician, entirely uncontrollable. Besides this, in 
telegraphy, at the receiving end the only infor- 
mation really given by the sounder 1s the inter- 
val during which its corresponding key at the 
transmitting end was raised, or depressed, and 
this is sufficient; whereas at the receiving station 
the waves of telephone current must be received 
in very nearly their original form. This means 
then of increasing the working capacity of tele- 
phone lines is not available, while in ordinary 
practice in telegraphy the distinction betweeu 
change of polarity and increase of current 
doubles the capacity of the line. In the second 
place, in any system of transmission, telegraphic 
or telephonic, itis possible so to arrange the 
circuit that a receiving instrument is shielded 
from the effect of the transmitter at the same 
station while responding to that at the distant 
end. This may be done in several ways, the 
‘t bridge” method being most usual; in this 
method the two wires which enter the station, or 
the wire and the earth conductor, are connected 
as though their resistance was to be measured in 
the usual way, the receiving instrument taking 
the place of the galvanometer, so that when 
properly balanced it only responds to the trang- 
mitter at the distant end. Three reasons pre- 
vent this method from being useful for tele- 
phonic purposes: a satisfactory balance would 
be more difficult to obtain owing to the capacity 
and self-induction of the line and self-induction 
in the instruments at the other end; besides this 
only afraction of the current would be em 
usefully; and probab] 
either of these is the 
graph may be used for 
sion of messages in one 
is intended essentially f 
even if a pair of simul 
opposite directions ove 
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y more important than 
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ductor will only suffice for a single conversation 
in a very unsatisfactory way. 

Since two wires are necessary for the proper 
transmission of one message by telephone it 
might hastily be assumed that this is a constant 
ratio, that is that the conductors must always be 
twice as many as the number of messages that 
are to be transmitted simultaneously. The fact 
is, that itis the difference and not the ratio 
which is constant. There is no doubt, for exam- 
ple, that if it were necessary ten messages could 
be transmitted simultaneously by eleven con- 
ductors without interference, although in that 
case it is exceedingly doubtful whether the com- 
plexity of the system would not preclude its use. 

The most natural way of proceeding to increase 
the trausmitting capacity of telephone conductors 
is to regard the already existing two-wire me- 
tallic circuits as the units out of which to con- 
struct metallic circuits of a higher order, which 
I will term derived circuits. 

It is necessary then that two points be obtained 
on a two-wire metallic circuit, satisfying the 
condition, firstly, that no difference of potential 
be produced between them by the action of the 
transmittersalready in that circuit, and secondly, 
that no effect be produced in the receivers of the 
circuit by the entrance and exit of current at 
these two points. The first condition may be 
satisfied in two ways according to the arrange- 
ment of the instruments already in circuit. If 
intermediate transmitting instruments are to be 
in series they must be divided into two similar 
parts, one in each line, asin Fiz, 1 are D and E, 


O 
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two secondary coils of transmitter T 1, arranged 
8o as to contribute at each instant electromotive 
force equal and in the same sense with regard to 
the metallic circuit, and therefore in opposite 
directions with regard to the line. 

If the two sides of the metallic circuit have the 
same resistance it will be seen that no difference 
of potential can be produced between the points 
where the two lines unite, as in Fig. 1 at P1, and 
the Corresponding point at the other end of the 
line. If, however, the transmitting instruments 
are only at the terminals, or are bridged across 
between the two sides at intermediate stations 
as in Fig. 2, no such modification in their stent: 
ure 18 necessary, for their action cannot produce 


Fig, 2. 
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gard to the primary before the point between 
the two coils satisfies the condition of having the 
mean potential at every instant. 

Since in any case the currents introduced on 
the lines of the two-wire metallic circuit must 
divide equally and flow parallel to one another 
in the same direction, we find the condition that 
the receiving instruments of the original metallic 
circuit should not be disturbed by such currents 
to be, either that the currents should not flow 
through the coils at all—which may be attained 
by bridging them between opposite points on 
the two lines, or, if the introduced current on 
one line flows through a coil of the receiving in- 
strument, then that on the other line must flow 
through a coil in the opposite direction, which is 
just capable of neutralizing the magnetic effect 
of the first. As for instance in Fig. 1 the intro- 
duced current 2c’, entering at P 1, divides into 
two parts c1, which circulate in opposite direc- 
tions through the coils F1and G1 of the re- 
ceiver, and produce no effect, and similarly also 
in the coils F2 and G2 on the same line. Sup. 
posing the bridge method selected as being ap- 
plicable more generally, let us look at the differ- 
ent ways in which it may be carried ont. In Fig. 
2, L1 and L2 are two lines which are supposed 
to be already in use as a metallic circuit, T 1 and 
S1 being the transmitter and receiver at one 
end and T2 and S2 atthe other. L3 and L4 
are similarly two lines of another metallic cir- 
cuit. Between the points A and B are connected 
in series two equal non-inductive resistances R. 
At their common point, P1,a wire connects 
through telephonic apparatus T5 and S5 with 
P2, asimilar wire on the same metallic circuit, 
including also at the second end the telephonic 
apparatus T6 and 86; or it may connect with 
Q 1, which is a similar connection on the second 
metallic circuit, and similarly P2 with Q2, both 
connectious including telephonic apparatus. 
Each of these bridges has then a resistance, 2R, 
but owing to the line resistance it would gener- 
ally be incorrect to say that they are equivalent 
to a single shunt of resistance, R. The current 
on the derived circuit passes through the coila of 
each pair of resistances in multiple, and each is 
therefore equivalent to $R. It is to be noted 
that currents arriving at A and B from P1, on 
the derived circuit, do not divide at these points 
as might be supposed, but that portion of the 
circuit at the end between A and B, including 
T1 and $1, is left entirely dead, since, due to 
such currents, there is no difference of potential 
between A and B. The same thing applies also 
to T2and S2, and to any other telephonic ap- 
paratus of this circuit bridged across between L1 
and L2, which is not provided with an exit at its 
middle point. 

As a first improvement on this construction it 
may be suggested that a self-inductive resistance 
would be better than a purely ohmic resistance, 
if not connected exactly at the ends of the line, 
for it would partly compensate the effect of elec- 
trostatic capacity between the wires. 


The next step in advance is to put the two coils 
R together on the same core as in a telegraph re- 
lay » Fig. 3, 80 that while the leakage current 
passing from A to B through the two coils in the 
same direction around the core reinforces the 
maguetisin of the core and experiences Conse- 
quently a high impedance, that from the derived 
circuit which enters at P, the middle point, and 
divides there, passiug in opposite directions 
around the core iu the two coils, affects the mag- 
netic circuit comparatively little, and has there- 
a low impedance. In the case of an ordinary 
ee relay of 150 ohms we would have in series 
ea to B a resistance of 150 ohms, and an in- 
i. ety of 4.8 henrys,while from P1 to A and B 
mt allel we have 374 ohms and .49 henry, or 

e note “ middle G2” an impedance of about 
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7,730 ohms to currents leaking through its coils 
in series, and 790 tothe derived currents dividing 
from the middle point oatwards, making a total 
impedance of 3,160 ohms in addition to the ohmic 
resistance of the derived circuit. Better results 
than this could be cbtained by superimposing 
the windings instead of having them on the sep- 
arate limbs of the magnetic circuit. The best 
possible results, however, will be obtained when 
the derived current forking at P1 to A and B 
traverses practically identical courses in op- 
posite directions around the magnetic core, and 
has therefore a non-inductive path, while the 
leakage current from A to B passes over this 
course twice in the same direction, experiencing 
the maximum impedance. This may be accom- 
plished most exactly by twisting the wires to- 
gether and winding the double conductor on the 
coil. A coil made in this way, Fig. 4, measured 
480 ohms and 4.6 henrys to the leakage current,or 
an impedance of about 7,400 ohms to the note 
“ middle C,” while to the derived current enter- 
ing at its middle point it was practically a non- 
inductive resistance of 120 ohms. In good mod- 
ern construction it is necessary on circuits of 
moderate length to transpose the wires on the 
poles, in erder to expose them equally to outside 
disturbing influences. In addition to this trans- 
position, to get the best results it is often desir- 
able to transpose the circuits among themselves; 
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this transposition of the metallic circuits is more 
necessary when derived circuits are formed from 
them, for in that case transposition on the poles 
is as important as it is for single vonductors, to 
which they are then equivalent. For this reason 
the derived circuit shonld not be applied to a 
pair of circuits differing materially in length. 

The underground cable system connecting sta- 
tions in the same city affords an excellent oppor- 
tunity for the application of the above principles, 
fora large number of metallic circuits between 
the same two points are in continual demand and 
are quite expensive. A redistribution of the po- 
sition of the wires in the cable being made at 
every manhole the transposition must be quite 
thorough. 


Coils such as are indicated in Fig. 4 have been 


in usein Toronto for some time on the cable 
between the main office and the Yorkville station; 
they afford an extra speaking circuit for each 
pair to which they are applied, in which as well 
as in the two original circuits, speech is perfectly 
transmitted. The same thing is true of a puir of 
metallic circuits between Torontoand Hamilton, 
when the circuits are free from long extensions, 
_it appears quite probable that on very long 
lines the decreased conductor resistance and self- 
induction of the derived circuit as compared 
with the originals would fully counterbalance 
the indrensed electrostatic capacity, and give, 
for example, between New York and Chicago, 
three speaking circuits for every four conductors, 
instead of two, the transmission being unimpaired 
In any of the circuits. 


Electrician Gillette, of the Electric Railway 
Company at Terre Haute, has a cage in the elec- 


trical supply room at the power station contain- 
Ing seven mice. The mice are of the ordinary 
variety, buthave an extraordinary manner of en- 
Joying themselves. A large flat wheel has been 
Suspended in the center of the cage which re- 
vo ives upon awell poised axis. The mice mount 
8 wheel and start its motion by running 
around the edge. They keep up the sport for 
oursata time. They roll over and over one 
another as the wheel revolves and finally fall off 
om dizziness. The mice have become so ine 
satuated with the sport that they are ready at 
ny time to take a whirl on the merry-go-round. 
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Alternating Current Motors.* 
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The alternating current system possesses 
many advantages for the transmission and distri- 
bution of electrical energy, but until recently 
has labored under the disadvantage that it could 
only be employed for lighting, except in a few 
special cases, as there were no alternating cur- 
rent motos suitable for general use. This draw- 
back has now been overcome, and self-starting 
alternating current motors of simple construc- 
tion and high efficiency can be had. As the 
alternating current system is so extensively used 
and is so suitable for the long distance transmis- 
sion of power, these motors have attracted much 
attention, and it is my intention to explain 
briefly in this paper the principles of construc- 
tion and operation of some of the most impor- 
taut types of the motors. 

It has been known for a long time that an al- 
ternating current dynamo of the ordinary single 
phase type would run efficiently as a synchro- 
nous motor if its armature were supplied with 
an alternating current and its fields were magnet- 
ized by a continuous current. To illustrate the 
operation of this type of motor, let us take a 
four pole motor whose armature windings are 
connected with a source of alternating current 
and are arranged to produce four poles to corre- 
spond with the four poles of the field, two of 
which are north poles and two south poles. The 
strength of the magnetic field necessarily varies 
uniformly in all the armature poles. If at a par- 
ticular instant one of the poles, be a north pole, 
the two adjacent ones at right angles to it are 
south poles. At the next alternation of the ex- 
citing current, the first named pole will be a 
south pole and the two at right angles to it will 
be north poles, and so on the poles will change 
for successive alternations of the current. It is 
thus apparent that the action of the alternating 
poles of the armature upon the poles of the other 
element of the motor is at one alternation of the 
current in a certain direction and at the next al- 
ternation is in the opposite direction. The at- 
traction at one alternation is thus neutralized by 
a repulsion at the succeeding alternation, and 
consequently the motor will not move. But, if 
the movable element be rotated ın either direc- 
tion at a synchronous speed with the shifting of 
the maguetic poles of the armature, the armature 
poles can be brought into such a position with 
respect tothe field poles that the attractions and 
repulsions between them are always in the 
direction in which the motor is running. The 
motor will then continue to run at asynchronous 
speed and will stand a considerable overload 
without being thrown out of step or synchron- 
ism. A synchronous motor is usually brought 
up to speed by a small non-syuchronous motor of 
one of the types described below. When the 
large synchronous motor is running atthe proper 
speed, it is connected with the line by a switch, 
and the load is thrown on by a friction clutch. 

The difficulty of starting these synchronous 
motors has rendered them unsuitable for general 
use, and a number of electricians have worked at 
the problem of making a self-starting motor for 
single phase alternating currents. 

One of the methods adopted is to provide one 
of the elements of the motor with two energiz— 
ing circuits which produce separate sets of poles 
in the element. The alternating currents in the 
energizing circuits are caused to differ in phase 
and thus set up a rotary magnetic field in the 
element, as in a two-phase motor. The rotary 
field induces currents in closed-circuit windings 
on the other element of the motor, which cur- 
rents cause the motor to run by their action on 


‘Read before the Canadian Electrical Association, Sept. 
19, 1894. 
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the rotary field. The difference of phase between 


the currents in the two emerging circuits can be 


obtained in one of the following ways. 

Both circuits are connected to the same source 
of alternating current, but the circuits have dif- 
ferent coefficients of self-induction, so that the 
current in one circuit lags behind that in the 
dther. The difference in the self-induction of the 
two circuits may be obtained by inserting a con- 
denser in one circuit and a self-induction in the 
other. 

One only of the circuits is connected with the 
source of alternating current. The other circuit 
isclosed on itself and is within the inductive in- 
fluence of the first circuit. The alternating cur- 
rents in the first circuit induce currents in the 
closed circuit which differ in phase from the in- 
ducing currents. 

In another type of single current motors, the 
rotary element is provided with normally open 
circuit coils, whose terminals are connected to a 
commutator, and the field of the stationary ele- 
ment is excited by an alternating current. By 
means of brushes, the circuits of the coils are 
closed when they are in such a position that the 
magnetic field of the currents induced in the 
coils by the exciting magnetic field, is assymmet- 
rical with respect to the exciting field. The field 
of the induced currents is repelled by the excit- 
ing field, and thus the movable element of the 
motor is caused to rotate. 

If the movable element of a motor of the above 
described type be provided with a number of 
closed circuits, the field of the currents induced 
in the closed circuits will be symmetrical with the 
exciting field when the motor is at rest. The 
repulsions will then be equally strong in both di- 
rections, so that the motor will not rotate. But, 
if the movable element be rotated in either di- 
rection, the fields become assymmetrical with 
respect to each other, and the repulsions are 
greatest in the direction in which the movable 
element is rotating, so that it will keep on rota- 
ting when started, with a tendency to synchron- 
ism. These motors can be started by an extra 
energizing winding, used only at starting, in 
which the current is caused to differ in phase 
from thatin the regular energizing circuit by 
one of the above-described methods. Or the 
motors can be started without astarting winding, 
if the circuits of the coils of the rotary element 
are open and are connected toa commutator, 
The motor is started in the way already describ- 
ed, by closing by suitable brushes the circuits of 
the coils when they are in such a position that 
their magnetice field is assymmetrical with respect 
to the exciting field, and waen the motor has ac- 
quired its proper speed the circuits of all the 
coils are closed. Prof. Elihu Thomson, who hag 
done much to develop motors of thig type, says 
ina recent article that they have attained a fair 
degree of perfection, though the writer of this 
paper is not aware that any reliable tests of their 
efficiency have been published. 

Having examined the principal types of single 
current motors, we will consider the polyphase 
motors which sre self-starting and of an ex- 
tremely simple construction. 

A polyphase motor consists essentially of a 
rotary aud a fixed element, each provided with 
suitable windings. The windings of one of the 
elements are supplied with polyphase currents, 
which consist of two or more separate alternating | 
currents having the same frequencies, but whose 
phases differ from each other. These currents 
set up a magnetic field in the element, which field 
is rotated, or progressively shifted, around the 
element, by the combined action of the different 
currents. The rotating field attracts the field 
produced by currents in the windings of the 
other element and thus causes the movable ele- 


ment of the motor to rotate. This principle, 
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upon which a polyphase motor operates, is anal- 
agous to that of a continuous current motor, for 
the commutator of a continuous current motor 
produces a rotation or progressive shifting of 
the magnetic field of its armature. The attrac- 
tion between the rotary field of the armature 
and the stationary field of the field magnets 
causes the armature to rotate. 

In this paper, in order to avoid the confusion 
at present existing as to which element of a poly- 
phase motor is the armature and which is the 
field, the element in which the rotary magnetic 
field is produced is called the armature, and the 
other element is called the field. l 

To illustrate the working of polyphase motors, 
we will take as an example a two phase motor 
witha stationary armature provided with two 
sets of windings. The two windings are supplied 
with separate alternating currents and produce 
two pairs of poles at rizht angles to each other. 
The two alternating currents have the same fre- 
quencies, but one of them lags behind the other 
by 90 degrees, and therefore the magnetic field 
of one pair of poles is at its maximum strength 
when the field of the other pair is at zero, or is 
neutral. If at any instant a particular pole of 
the four poles be a north pole, one of the poles at 
right angles thereto will subsequently become, 
at the next instant, a north pole. Then, the op- 
posite pole to that first named will be a north 
pole, one of the poles at right angles thereto will 
subsequently become, at the next instant, a north 
pole. Then, the opposite pole to that first named 
will be a north pole, and at succeeding alterna- 
tions of the exciting currents the north pole, and 
necessarily the south pole as well, will be rotated 
or progressively shifted around the armature in 
a certain direction. In this way a rotary mag- 
netic field is produced in the armature. 

Instead of an armature of this type, the arma- 
ture may be an ordinary Gramme ring armature, 
but without a commutator, and the two currents 
may be supplied the windings at points 90 de- 
grees apart (points 180 degrees apart being con- 
nected with the same circuit). The combined ac- 
tion of the two currents will set up a rotating 
magnetic field in the armature, similar to that 
produced in the armature of a continuous our- 
rent motor when running. 

If a pivoted copper cylinder be placed inside 
an armature of either of the above types, in which 
there is a rotating magnetic fleld, the rotation of 
the field will induce currents in the cylinder, 
which, according to Lenz's law, will be in sucha 
direction asto oppose the movement of the field. 
This opposition to the rotation of the field will 
cause the cylinder to rotate. As a copper cylin- 
der would be unsuitable for use as the field of a 
motor, this element is usually composed of a 
cylinder of laminated iron mounted on a shaft. 
The cylinder is provided with copper windings 
parallel to its axis, which are connected together 
in a number of closed circuits. The rotary field 
induces currents in these closed circuits which 
oppose the rotation of the field, and these cur- 
rents thus cause the motor to rotate. 

The currents induced in the closed circuitsare 
proportional to the number of lines of force of 
the rotary magnetic field, which cut them in a 
given time, The number of ‘lines cnt is 
greatest when the motor is at rest, and becomes 
less as the speed of the motor increases, until 
synchronous speed is reached, when no lines cut 
the closed circuits. For example, if the exciting 
currents have a frequency of 60 periods a second, 
when the rotary element of the motor is station 
ary the closed currents are cut 60 times by a 
north field and 60 times by a south field each 

second. The number of lines cut thus varies 
directly as the difference between the speed of 
the rotary element of the motor and that of the 
rotary magnetic field, and when there is no dif- 


ference in speed no lines are cut and no currents 
are induced in the closed circuits. With no cur- 
rents in the closed circuits there is no magnetic 
field to act upon the rotary magnetic field. The 
motor, therefore, runs ata speed which is less 
than that of the rotary magnetic field, the differ- 
ence between the two speeds being called the 
magnetic slip. The closed circuits have a very 
small resistance, so that strong currents are in- 
duced in them by the cutting of a comparatively 
small number of lines of force, and the magnetic 
slip is therefore small. Anyone can easily satisfy 
himself that the currents induced when the mag- 
netic slip is small will produce a strong torque 
by exciting the field of a continuous current 
dynamo or motor and stort circuiting the 
brushes. On turning the armature by hand the 
torque will be found to be considerable. 

In practice the variation in spee t of a motor of 
this type between no load and full load is gener- 
ally from 3 per cent to 5 per cent. From the 
foregoing explanations it is evident t at if the 
field of the motor be excited by # continuous 
current it will rotate synchronously with the ro- 
tary field. Synchronous polyphase motors are 
constructed on this principle and keep in step 
with the alternations of tke exciting alternating 
currents even if heavily overloaded. They are 
self-starting, but do not start readily, and for 
this reason are not capable of such extensive use 
as the non-synchronous motors, though they 
have been found to be preferable for large units. 
We will therefore confine our attention to the 
non-synchronous motors. 

When a non-synchronous motor is running at 
full speed the alternations of magnetism in the 
field are few, as already explained, and the 
hysteresis losses in the iron are correspondingly 
small, but in the armature the alternations of 
magnetism and the hysteresis losses remain the 
same as when the motor is stationary. As the 
rotary element of the motor contains consider- 
ably less iron than the stationary element, the 
hysteresis losses are decreased and the efficiency 
of the motor increased by having a rotary arma- 
ture and a stationary field, so that the most fre- 
quent changes of magnetism will take place in 
the element which has the least iron. But in 
small motors, and also in large motors where a 
slight decrease in the efficiency is not of impor- 
tance, the armature is preferably stationary and 
the field is rotary, as this arrangement dispenses 
with collectors and brushes. 

The field of a non-synchronous polyphase mo- 
tor is nsually the rotary element of the motor, 
for then brushes and collectors are not required, 
as already explained. The field then consists of 
a laminated iron cylinder mounted on a shaft. A 
number of stout copper wires or bars are 
threaded through holes near the periphery of 
the cylinder and parallel to its axis, or are em- 
bedded in slots in the cylinder. By this con- 
struction the air gap between the iron of the 
field and that of the other element of the motor 
can be made very small, which is essential to 
efficiency, for if the magnetic resistance of the 
sir gap be not comparatively low a large mag- 
netizing current will be required by the motor. 
The bars or wires are carefully insulated from 
the cylinder and are connected together at each 
end to a copper ring, which joins them together 
in a common closed circuit, or they are con- 
nected together in a number of independent 
closed circuits. When the field is stationary it 
usually consists of a cylinder or ring of lamin- 
ated iron in the center of which is the rotating 
armature. The windings of the field are ar- 
ranged and connected together inthe same way 
as when it is rotary, with the exception that the 
windings are on the inner periphery of the cylin- 
der or ring. 

The armature of a polyphase motor is prefer- 


ably a ring or cylinder of laminated iron some. 
what similar to the field core. For, as is appar- 
ent from the manner in which the magnetic field 
rotates around the armature, a ring of iron with- 
out projecting pole pieces facilitates the rotation 
of the field and also avoids injurious reactions 
caused by the projecting pole pieces. One of 
the simplest forms of this type of armature isthe 
Gramme ring armature already referred to,which 
has no commutator and whose windings are sup- 
plied with two-phase currents at pointa 90 degrees 
apart; points 180 degrees apart being supplied 
with the same current. The combined action of 
the two currents sets upa single rotary magnetic 
fieldin the armature. The same result is ob- 
tained with three-phase currents by supplying 
the currents to the armature windings at points 
120 degrees apart. The drum winding is, bow- 
ever, generally used instead of the Gramme 
winding, and in this case the windings nre con- 
nected together by conductors arranged around 
the ring near its periphery. The windings of 
this type of armature are imbedded in the iron 
core in the same way as those of the field, and 
for the same reason, viz., to reduce the magnetic 
resistance of the air gap. A ring armature of 
this type can serve as either the stationary or 
rotary element of the motor. When it serves as 
the rotary element the currents are supplied by 
collectors and brushes. 

The armature windings are arranged to pro- 
duce a greater or less number of poles, according 
to the speed at which the motor is desired torun. 
The speed varies directly as the frequency of the 
exciting currents and inversely as the number of 
pairs of poles in the armature. For example, if 
a motor having two pairs of poles be supplied 
with four pairs the rotary magnetic field will 
take twice as long as at first to make one revolu- 
tion, and the speed of the motor will be reduced 
correspondingly, as it is governed by that of the 
rotary field. The same result can be accom- 
plished without diminishing the number of poles, 
by reducing the frequency of the exciting cur- 
rent one-half, which reduces the speed of the ro- 
tary field go that it takes twice as long as at first 
to make one revolution. A motor, therefore, 
must be adapted to the frequency of the current 
on which it is to be used, and, in order to havea 
slow-speed motor without many poles, the fre- 
quency must be low. When thespeed desired in 
the motor requires many poles in its field and 
armature, a stationary armature without project- 
ing poles (similar to the field magnet of a con- 
tinuous current multipolar dynamo) is generally 
used instead of the ring type of armature, as itis 
difficult to get many poles in an armature of the 
latter type. : 

The foregoing explanations show that poly- 
phase motors are of an extremely simple con- 
struction, consisting only of a rotary and station- 
ary element of laminated iron with suitable 
windings and usually without sliding contacts or 
brushes. They possess a number of good quali- 
ties, among which the most important is prob- 
ably the absence of a commutator, which must 
be used with continuous current motors and 
which requires much attention and is the source 
of mnch trouble. The absence of a commutator 
practically limits the care and attention required 
by a polyphase motor to oiling the bearings. 

The simplicity of construction insures freedom 
from repairs as well as facilitates the insulation 
of the various windings. The closed circuit 
windings on the field are never subject to 80 
electromotive force of more than a few volts, 80 
that the insulation is not likely to break down. 
The motors will stand a considerable overload 
without undue heating, and will also stand con- 
siderable abuse without damage. Regarding 
this point, Dr. Louis Bell, in a recent paper be- 
fore the American Institute of Electrical En- 
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gineers, stated that he had never been able to 
burn out an armature coil or to seriously injure 
s polyphase motor by the severest tests. 

The non-synchronons motors start with a 
strong torque and run almost at a constant 
speed under large variations of load, and com- 
pare favorably in these respects with continuous 
current motors. Tests of polyphase motors of 
diferent sizes show that their efficiencies are 
equal to those of continuons current motors of 
the same sizes. 

It is no wonder that the two-phase and three- 
phase systems for the transmission and distribu- 
tion of electrical energy are attracting so much 
attention when the good qualities of the motors 
are taken into consideration in conjunction with 
the fact that by these systems alternating cur- 
rents can be furnished for light and power, and 
in addition continuous currents can be supplied 
by means of rotary transformers. The polyphase 
system is thus capable of universal application, 
as from it can be operated any kind of electrical 
apparatus for either alternating or continuous 
current and at any voltage. 


The Electric Brake in Practice.*—ITII. 


BY ELMER A. SPERRY. 
(Concluded. ) 


From the smoothness of even a sudden stop by 
the electric brake it seems as though the car was 
running into an air cushion. It will thus be 
seen that the brake is automatic and does its 
work without any special act or even the know] 
edge of the motorman. He simply “works a 


p — — — — 


. Fia. 11. 

Pa handle” back and forth and electricity 
i 0e8 the rest.” Suppose the motorman wishes 
l stop his car, he turns off the current by sim- 
piy Swinging the lever over to the right. This 


. Operation is made to automatically convert the 


an Into a special dynamo for generating cur- 
at very low speeds, and also simultaneously 
are all connections with the trolley cur- 
es the brakes are then applied by simply 
i Si the handle back over the path it has 
clades the farther it is swung to the left 
rile nger the brakes are applied. The act of 
_ 48 or letting off the brakes again auto- 
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matically re establishes connection with the 
trolley and reconverts the dynamo into a motor. 

Fig 13 shows the switcher used in part for the 
conversion of the motor, and also the finger F 
mounted upon the lever forming a part of the 


Fia, 12. 
alternate stroke operating device. The trolley 
brake-switch Bis shown open in Fig.12. The same 
rheostat and contacts are applied to control the 


motor while running the car, and also to control 


the slight amount of current generated by the 
transformed dynamo, which is sufficient to brake 
the train. 

The motorman cannot turn on the current be- 
fore the brakes have been released, nor can he 
apply the brakes before the current bas been 
turned off. This isa result of construction and 
constitutes a feature of merit in the new electric 
brake, effecting an economy in current and a 
saving in wear and tear. Freeing the conductor 
of all care in this connection, and leaving the 
braking of the train—including trailer or trailers 
and all—solely in the hands of the motorman by 
placing at his command a power with which he 
may with the utmost ease accomplish his task, 
constitutes an important advance in the art of 
control of electric railway equipment. 

It has been found that the electric Lrake is 
practically incapable of abuse by any motorman, 
an advantage which never before has been at- 
tained in any power brake, due to the fact above 
named, that no amount of oversapplication can 
cause flattening of the wheels, or any harm 
whatever to any part of the equipment through 
their locking and skidding. 

The application of the brake, its regulation and 
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also the running of the car, all by a single oper- 
ating handle, is a result that has only been ac- 
complished by the clcsest application. The ar- 
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rangement may be easily seen in Figs. 12 and 18. 
The various portions of the controller have been 
subjected to the severest tests possible, one test 
made in 1893 consisting in 518,700 consecutive 
brake applications without appreciable wear, the 
parts being in regular service at the present 
time. Anindicator at the rightside of the con- 
troller at the top (see 1 Figs. 12 and 13) shows 
when the controller is in condition for brake or 
is being so used. 

Operating the brake in this maner it will at 
once be seen that the system is one of the utmost 
certainty of operation, surer even than the hand 
brake, air or other power brake, from the fact 
that every time the car runs, the motor, which is 
depended on for the braking action, receives a 
test. and its fitness and capacity for the next 
brake application is constantly being demon- 
strated. On the other hand, the motorman never 
knows whether his hand brake is sure to operate 
when called upon for the next application. An 
accident came under the observation of the 
writer on Cass Avenue hill, in Cleveland. Here 
the last hand brake application was successful ip 
every way, but before the brake was called into 
action again a nat dropped off from a brake rod 
upon the truck, rendering the brake useless. The 
motorman continued to wind on his brake staff, 
and before he realized what the trouble was his 
car was going at a tremendous speed into a short 
curve at the foot of the hill. There werea num- 
ber of casualties and also six demands for dam- 
agesas aresult. With the air or other power 
brake this liability to failure is increasedin direct 
proportion to the complexity and nnmber of 
parts. 

The advantages found to result from the prac- 
tical use of the electric brake as compared with 
former brake systems; its qualities as an accident 
preventer, as well as its general commercial 
value, may be recapitulated as follows: 

1. The certainty of its operation. 

2. The enormous power at instaut command 
and under perfect control. 

8. The absence of all power absorption at. 
moneyed cost from the central station. 

4. Its high efficiency, being far superior to 
compressed sir; amply proven in numberless in- 
stances where electricity has replaced air. (The 
air requires a direct application of energy, 
amounting to an immense aggregate power- 
absorption during the day from the central] 
station; the working parts of the air machinery 
are attached to the car axles and require a large 
quantity of energy, not only while compressing, 
but at other times as well. ) 

5. Its extreme simplicity. 

6. Observed saving in wheels, two to three fold. 

7. Entire saving in brake shoes. 

8. Lubrication of brake face; very little wear 
of either wheel or magnet. 

9. Absolute silence of operation and release, 
(No hissing to frighten horses ou streets, ) 

10. The low £. {m. F. at which it operates. 

11. The ease of its application and control, 

12. Conserving strength and prolonging the 
usefulness and life of the motormen,. 

13. The smoothness of its operation. 

14. The fact that its use cannot cause flat 
wheels. 


Prof. George M. Minchin, the English astron. 
omer, recently made the announcement that by 
the use of photo-electric cells, consisting of two 
metals immersed in a liquid hydrocarbon, and 
affixed to a telescope in the place of the eyepiece, 
he had obtained a measurable electromotive 


force by exposure to starlight alone. The light 
of Venus gave a force of about one-tenth volt 

and that of Sirius one-fifteenth volt. The pur- 
pose of the experiment was mainly to ascertain 
with greater certainty by a most delicate test the 
relative brightness of stars. 
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The Chemical Theory of Accumulators.*—I. 


BY E. J. WADE. 


The reversibility of the primary or ordinary 
galvanic cell, as embodied in the secondary or 
storage cell, is but one more example of the uni- 
versal law of action and reaction. Hardly had 
the voltaic pile been invented before it was dis- 
covered that when at work it developed some 
resisting or opposing force which tended to 
choke down the flow of current; and, further, 
if it were connected to a pair of metal plates or 
wires dipping into some saline conducting liquid, 
these latter themselves acauired the power of giv- 
ing a momentary current after disconnecting 
from the pile. Gautherot first observed this 
phenomenon in 1801 while decomposing sult 
water with wires of silver and platinum. Two 
years later Ritter obtained the same effects with 
gold wires, noticed the formation of metallic 
films and peroxides by electrolytic action and 
embodied the results of his observations in his 
secondary pile, which consisted of disks of cope 
per separated by pads moistened with saline 
solutions, and which, when charged up by a bat- 
tery composed of a larger number of elements 
than itself, could give out trarsitury currents of 
considerable intensity. These secondary cur- 
rents were rightly thought to be due to the re- 
combination of the acids and bases set free when 
the salts were decomposed by the passage of the 
primary current. Some years later, however, it 
was observed that similar currents could be ob- 
tained from platinum wires which had been used 
to decompose dilute sulphuric acid, or even 
pure water, and as in this case the metal was not 
oxidized, and there were no salts present to be 
decomposed it was maintained that they must 
have a physical rather than a chemical origin, 
and the wires were said to be ‘ polarized” while 
the phenomenon itself was termed ‘‘ polariza- 
tion.” During the years that followed numerous 
investigators were constantly at work on the sub- 
ject, but nearly all from the same point cf view, 
and with the same object. They regarded polar- 
ization effects as of no value in themselves, but 
studied them in order the better to be able to 
destroy or reduce them to a minimum and so in- 
crease the efficiency of primary cells, and it was 
during this period that the Daniell, Grove, Bun- 
gen and other constant current batteries were in- 
vented. It was conclusively proved, however, 
that polurization was always due to purely chemi- 
cal causes, and in the cases just mentioned was 
caused by the decomposition of the water itself 
into its constituent gases, which were liberated at 
either pole, and generated secondary currents 
during their recombination. Platinum wires, 
which had been immersed in oxygen and hydro- 
gen gas respectively, gave currents in dilute acid 
just the same as those which had had a primary 
current passed through them, and Sir W. Grove 
constructed his well-known gas battery, which 
he described in 1842, on this principle. Although 
Grove set up his battery by the addition of oxy- 
gen and hydrogen previously prepared, he could, 
as he well knew, have energized it equally well 
by sendinga current through it and decomposing 
the water, and it may be considered, therefore, 
as the earliest form of reversible battery which 
was fully recognized as such. In fact, no storage 
cells of more recent date present the principle on 
which their action depends in a simpler or more 
striking form than does this gas cell of Grove, 
and besides which it embodies some of the chief 
points tbat go to the making of a good accumu- 
lator in such a complete manner that, although 
practical difficulties stand in the way of its adap- 
tation commercially, it wil] always possess & very 
considerable theoretical interest. 


* From The Electrician, London. 
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The line of research, however, that it might 
naturally be thought to have suggested was not 
followed up, because in those days the need of a 
cell for the storage of electricity was not felt, 
and even if one had been invented it could have 
been of very little use. Primary cells were then 
the only known source of dynamic electricity on 
any practical scale, and to have set up 4 number 
of these merely to charge a amaller number of 
accumulators. instead of using them direct for 
the purpose in view, would obviously only have 
been a waste of both labor ard material. 

Gaston Planté was the first to investigate polar- 
ization phenomena with a view to their utiliza- 
tion instead of their elimination, and in 1859 he 
commenced the series of researches which are 
embodied in his well-known work. The experi- 
ments he carried ont, and the apparatus he em- 
ployed, were of the very simplest nature. Rods 
of various metals were in turn placed in a small 
acid voltameter or electrolytic cell, and a current 
passed through it from two to three Bunsen 
cells; then, by means of a simple form of mer- 
cury switch, the battery was cnt out of the cir- 
cuit, and the voltameter at once connected to a 
sensitive galvanometer. In this way he care- 
fully examined the polarization in dilute sulphu- 
ric acid of all the ordinary metals and found 
that every one of them gave secondary currents, 
although in some instances very slight and trans 
itory; but that those obtained with led electrodes 
far exceeded the others both in duration and in- 
tensity. 

Guided by this observation, he then con- 
structed his famous spiral form of lead accumu- 
lator; investigated the best method of “ forma- 
tion ” for increasing its capacity, and utilized a 
number of such cells to carry out @ variety of 
experiments on the heating and other effects of 
very large currents, which it would have been 
almost impcssible to obtain without their aid. 
His book should be carefully read by everyone 
interested in the subject, not only on account of 
its suggestiveness aud the information it con- 
tains, but also as an example of the results that 
may be obtained from the minute and accurate 
observation of the simplest phenomena, and of 
the thorough way in which scientific research 
should be conducted. Although, owing to the lim- 
itations of electro-chemical knowledge at that 
date his explanations of some of his experi- 
ments were necessarily incorrect, later investiga- 
tions have never, in the smallest particular, im- 
pugued the accuracy of his experiments and 
observations themselves, while many of the 
points to which he drew attention have only been 
rediscovered in quite recent years. He noticed the 
evolution of oxygen from the peroxide pole on 
breaking the charging circuit; the formation of 
peroxide at the spongy lead pole when discharged; 
the presence of unstable compounds (peroxide 
of hydrogen and persulphuric acid) in the elec- 
trolyte; and he further remarked that these latter 
were produced in greater abundance with lead 
than with platinum electrodes. Even yet. how- 
ever, the time was not ripe for the commercial 
development of the storage cell, and no further 
advances were ma.lein this direction for some 
years; but, as soon as the evolution of the dy- 
namo-electric machine reached such a stage as to 
render the production of large currents at high 
E. M. F?’ sa comparatively easy and inexpensive 
matter, interest in the subject was revived. In 
1881 Faure took out his patent for preparing the 
active material of lead plates from a paste of 
oxides applied to their surface in order to obviate 
Planté’s long and worrisome process of forma- 
tion from the electrodes themselves, and the 
modern history of the accumulator may be said 
to commence from that date. Since then no al- 
teration in principle has taken place, although 
the cells have been enormously modified as re- 
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gards the details of design, construction and 
management, so as to render them far more dur- 
able and efficient. At first’the ‘* pasted” cell was 
considered to be in every way an advance on the 
earlier ‘‘ formed” type, and was for a time em- 
ployed almost exclusively, but latterly im- 
proved forms of Planté’s cells have come into 
very considerable use, together with a third 
class, in which the active material is prepared in- 
dependently by special processes, not only from 
oxides, but from chloride and other salts of lead, 
and is then used either alone or with a support- 
ing and conducting frame cast round it; and 
nowadays all three kinds very fairly divide the 
honors between them. 

The interest and avidity with which the Faure 
cell was received and taken up caused inventors 
to turn their attention to the construction of ac- 
cumulators with electrodes of other metals than 
lead, for it was perceived that these offered 
greater possibilities as regards the amount of 
energy that could be stored for a given weight of 
metal. Sutton’s copper-lead cell, Reynier’s zinc 
lead cell, and the Thomson-Houston zinc copper 
cell are amongst some of the earliest forms of 
the different combinations tried, and the problem 
has been again and again attacked, but with such 
little success that the present day, with the ex- 
ception of the Waddell-Entz zine copper cells 
on the Third Avenue tran:cars, New York, none 
but lead-lead peroxide cells are in practical use, 
and the mere term *‘ accumulator ” or ‘‘storage 
cell ” is tacitly understood to imply this combi- 
nation, unless specially qualified, the others 
being regarded by the majority as but little 
more than electrical curiosities. 

The sharp distinctions thus made between lead 
storage cells and all others, whether primary or 
secondary, has given rise to a very general notion 
amongst those who have not specially studied the 
subject that there must be some fundamental dif- 
ference in their principles of action by which 
this may be accounted for, and it is worth while, 
therefore, endeavoring to show that this impres- 
sion is an erroneous one and not at all in accord- 
ance with the real facts of the case., 

Theoretically, there is no difference between 8 
storage or secondary cell and a primary cell; 
both are appuratus for the conversion of chemi- 
cal into electrical energy. The use of lead 
peroxide as a depolarizer was known to Faraday 
and others long before Planté prepared it electri- 
cally, and if some chemically prepared peroxide 
is packed round a plate or rod of lead, and put 
in dilute sulphuric acid with another plate or rod 
of lead, surrounded with porous or 8pongy metal 
that has not been allowed to oxidize, the combi- 
nation forms what would ordinarily be termed A 
primary cell; butone havıng the same properties 
as any lead accumalator, whether of the Plante 
or Faure type. On the other hand, if, 10- 
stead of putting fresh materials into an èx- 
hausted Daniell cell, a current is passed through 
it in the reverse direction, it forms & Thomson- 
Houstun accumulator; if an exhausted Leland- 
Chaperon cell is treated in the same way it be- 
comes the germ of the storage cell of Desma- 
zures and many others, snd as has been shown 
above, the Grove gas cell is a primary °F second: 
ary cell, according to the way in which 1t18 set 
up. In reality, therefore, every secondary cell 18 
a possible primary cell, and every primary cell & 
possible secondary cell. Even a Grove or Bunsen 
cell might be recharged electrically if special np: 
pliances were provided to collect and retain e 
fumes or gases that escape during the discharg“ 
and Planté showed that every one of his combi- 
nations gave some signs, however alight, of a 
ondary currents. The whole question resolves 
itself into one of the degree of practical SA 
sibility—whether it is possible, by Pass’ 
current in the opposite direction, to exactly re 
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ee 
verse the changes that took place while discharg- 
ing and restore a cell to the same conditions both 

chemically and physically that it occupied at 
first, or whether it is easier to re-energize it by 
removing the spent materials and substituting 
others in their place. Here, then, lies the supe- 
riority of a lead-lead peroxide cell to all others. 

If properly treated it may be regenerated elec- 
trically and so nearly restored to its original 

chemical and physical state that it can be dis-° 
charged and charged in this way hundreds or 
even thousands of times before the total results 
of the slight changes that do take place depreciate 
it sufficiently to incapacitate it from further use; 
while with all other cells the changes that occur 
with each charging are relatively so large that 
although every possible means has been tried to 
reduce them to a minimum, they rapidly deterio- 
rate, and require constant attention and repairs. 

The reason for the more complete reversibility of 
a lead cell is entirely due to the chemical behav- 
ior of certain of the compounds into which that 
metal enters. Lead alone amongst all the metals 


" forms a sulphate that is practically insoluble and 


unacted upon in water or dilute su'phuric acid, 
and it also combines with oxygen to form a 
peroxide having a good electrical conductivity 
and equally unaffected by those liquids. When, 
therefore, a lead-lead peroxide couple is dis- 
charged in dilute sulphuric acid, the lead sul- 
phate, which is the ultimate product formed at 
both poles, does not dissolve up in the solution, 
but remains on the surfaces of the plates ready 
for reduction and reoxidation when the current 
is reversed, Any local action that goes on when 
the cell isnotat work also results in this insoluble 
sulphate, which tends to form a protecting film 
on the metal, and thus reduces losses from this 
cause to a minimum. The compounds formed 
when any metals other than lead are used as neg- 
atives--not necessarily in sulphuric acid, but in 
any other practically possible electrolyte—are all 
soluble, and dissolve in the liquid as fast as they 
are formed, and this simple fact has up to the 
present barred the way to any substantial prog- 
ress with these classes of reversible cells. 
Without going into the details of the difficul- 
ties that have to be met it is sufficient to point 
out that up to the present, and in spite of the 
numerous devices that have been tried, it appears 
almost impossible, firstly, to redeposit the metal 
either completely or in an efficient condition, 
and, secondly, to prevent a very serious amount 
of local action, because fresh surfaces of the 
metal are constantly exposed as the first portions 
dissolve up. If, however, these obstacles in the 
way of further progress can be successfully re- 
moved, and there is no fundamental reason why 
this should not be done, the use of lead for the 
negatives, at any rate, of storage cells would, in 
all Probability, become a thing of the past; for, 
a8 regards its electrical behavior, there is a good 
deal to be said against that metal, both theoreti- 
cally and practically, as is suggested by the fact 
that it is hardly ever employed in primary cells. 
Theoretically the amount of energy that one 
pound of lead would generate, if wholly con- 
verted into lead sulphate, could be produced by 
about one fourth pound of zinc or iron, or about 
one-half pound“of copper, in spite of the electro- 
negative character of the latter metal. Practi- 
cally, the very property of lead, which at pres- 
ent constitutes its superiority to other metals— 
that is, the insolnbility of its sulphate—at the 
Same time seriously limits its efficiency by re- 
dne.ng the energy actually obtainable per pound 
of metal to a small fraction of the amount theo- 
Tetically possible. In the first place, the active 
material requireea grid, or support, of inactive 
material, which, even in the best forms of pasted 
celis, will weigh as much as itself, and in Planté 
cells may be many times ite own weight. Second- 


ELECTRICITY. 


ly, under the best conditions, not more than half 
the active material is really acted upon, unless 
the cell is run down below the normal limits, 
because the sulphate formed on its surface effect- 
ually screens the inner portions. The combined 
effect of these two causes is that not more than 5 


‘per cent. to 15 per cent. of the total weight of 


electrodes is usefully employed; or, say, one 
ounce to two ounces per pound of plates. 


(To be continued.) 
Effects of Lightning. 

Mr. T. W. Carmalt Jones writes as follows to 
the London Lancet: ‘* By the same post I am 
sending you the skin of a rabbit, which has sim- 
ply been rubbed over inside with table salt. 
When we, a party of tive, were at Junch in the 
keeper’s cottage in Kingswood, near Woodstock, 
this afternoon, there was some thunder about. 
About a quarter past two there was a tremendous 
cresh with a blaze of light—the light reddish, 
certainly not blue—and we all felt more or less 
shaken, and were certain that the lightning had 
struck somewhere very near us. We soon found 
that a tree 35 yards from the cottage had been 
struck. The bark had been ripped off the tree 
in two streaks, between 2 inches and 3 inches 
wide, and some of it was hanging in strips from 
the tree, and pieces of bark in small pieces and in 
strips were lying for a distance of at least 10 
yards all round the tree. The tree was a larch, 
and the tallest near us, and was estimated by an 
architect and a builder, who were of our party, 
to be at from 55 feet to 60 feet in height. At the 
foot of the tree, about 1 foot from its base, we 
found a ravbit lying dead. It is the skin of this 
rabbit that I am sending you, You will see 
where the electricity has scorched off the fur, 
and we all noticed that there was a distinct smell 
of burning about the rabbit. The latter was 
quite warm and limp and lying on its side, the 
eyes being open and quite bright.” The follow- 
ing isthe editorial comment on this subject: 
“The letter of Mr. Carmalt Jones, which is 
printed in another column, though it does not 
seem to present any absolutely new feature in 
connection with occurrences of the kind in ques- 
tion, is interesting in more ways than one— 
—chiefly, perhaps, from the point of view of the 
rabbit. The‘ skin’ seut to us shows a space of 
about 6 inches in length and abont 1 inch in 
width denuded of fur. The bare skin is slightly 
desiccated, but not discolored, vesicated or char- 
red. Tt is presumed that there was no further 
sign of injury or disorganization of tissue in the 
rest of the body of the animal, ‘This is consis- 
tent with the known fact that electric discharges 
even when fatal do not necessarily kill by produ- 
cing any gross change in the tissue and organs, 
or even, so far as 1s known, by altering the histo- 
logical elements of a structure. The damage to 
the tree is simply the disruptive effect of the 
lightning flash striking an imperfect conductor. 
The men ‘felt more or less shaken.’ In other 
words, they experienced a shock due to induc- 
tion. Owing to the presence of a‘ charged con- 
ductor’ in their neigborhood a charge of oppo- 
site sign had been induced in them. When the 


flash occurred—i. e., when the conductor was 
discharged--the induced charge in their bodies 
was also suddenly discharged. This is known as 
‘return shock.’ The distance recorded in this 
case is not too great fcr such effects to be expe- 
rienced. It was very different in the recent bal- 
loon accident at Aldershot, where four meu hold- 
ing a captive balloon by a wire rope were 
‘atruck? and seriously injured. In this case the 
unfortunate men had by means of their balloon 
simply angled for the lightning, and having cap- 
tured it, offered ita ready route to earth through 
their own bodies, It is a source of astonishment 
as well as of regret that, in the light of historic 
experiments with lightning snd kites, such an ac- 
cident as this should not have been foreseen and 


provided against.” 
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New York Electrical Society. 


Members of the above society are invited to 
meet at the East 33rd St. Pier on Thursday, Oct. 


11, whence a special steamboat will leave at 2:30 
P.M. for Riker’s Island, An opportunity will 
be given to inspect the electro-disinfecting plant 
located there. 


—_ 


Portative Electricity. 


A correspondent of Industries and Iron, Mr. 
R. W. Hill, of Manchester, sends, under the 
title of ‘‘Portative Electricity,” an amusing 
letter respecting an electrical means he has de- 
vised as a defence against larcenous depredations 
from the persou. After relating by what means 
he was bereaved of a valuable personal ornament, 
Mr. Hill recounts the measures he has sagaciously 
devised to meet any future contingencies of the 
same nature. “I rigged up,” says he, “a small 
contact for my scarf pin, bonght a tiny electric 
bell (patented Nov. 9, 1886, and Nov. 27, 1888), 
made a double pocket accumulator, and am now 
ready for any emergency. l 

“I may say that I now csrry about with mea 
whole electric museum. The source of electric 
energy is stored up in said accumulators, and I 
have made a contact for my watch ; thus, if any 
attempt is made to extract it quietly, the tell-tale 
indicates the fact at once. The third item of my 
equipment is a tiny incandescent lamp concealed 
ip a well finished artificial waterproof flower 
pinned to my coat. The lamp is useful during a 
performance ata theatre when the light in the 
house is usually lowered, and when I may desire 
to look at the programme, etc. Another piece of 
apparatus, invaluable to an inveterate smoker, 
as I am, consists of avery fine platinum coil 
placed in a cavity made of asbestos. By inclin- 
ing the little glass tube the mercury in the same 
closes the circuit of my pocket battery, and I 
can thus light my cigar, ete., regardless of the 
weather. The entire museum weighs about 
twenty-two ounces, and the only bother is the 
recharging of the battery. The latest addition 
to my store isa hollow cane fitted with a tiny 
lamp provided with a small silvered reflector 
concealed in the knob. The hollow cane is 
senled at the bottom by a rubber stopper, and 
the exciting fluid is a mixture of chromic and 
hydrochloric acids. The cell consists of an amal- 
gamated zine rod and a strip of platinum foil. 
This type of battery was used for Tissandier’s 


‘navigable’ balloon. By inclining the cane the 
lamp is, of course, fed by an electric current, and 
gives a good light. Any intelligent person can 
rig up wy portative museum ina few hours.” 


A Big Electrical Transmission Scheme at 
Omaha. 


The County Commissionersof Douglas County, 
Nebraska, in which Omaha is situated, have de- 
cided to submit a proposition to vote a $1,000,- 
000 subsidy to a company for the construction of 
a canal to create a great water power just outside 
of Omaha to be bronght into the city in the 
shape of electrical energy and to be sold ata 
uniform price to all factories. The rates will be 
on the average cheaper than the charge for water 
power in Minneapolis and other water power 
centres. The water is to be procured from the 
Platte river, forty miles from Omaha, and from 
the Elkhorn river, twenty miles from Omaha, 
will be carried through a canal to a point near 
the city limits, where a fall amounting to 135 feet 
will be secnred. At this point there will be de- 
veloped 24,000 horse power. At this point, also, 
an electrical plant will be established and the 
electric power developed will be brought into 
Omaha and distributed to various parts of the 


city for operating motors. The people of Omaha 
are expected to vote these bonds by a large ma- 
jority. The whole enterprise will cost 24,000,- 
000, und the company undertaking it is composed 
of the richest men in Nebraska, 


--— mr 
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Inverted Arc Lights. 


An attempt has been made to light factory 
shops in Pawtucket, R. I., by Mr. D. C. Goff, by 
inverted arc lamps, and the Providence Journal 
gives tbe following account of the experiment at 
the Goff Braid Mill with this system : 

“It consists in throwing the light from the 
arc lamps upon the ceiling, which, if white, dif- 
fuses it evenly throughout the room. Shadows 
are eliminated and the light is steady and agree- 
able to the eye. Mr. Goff was so well pleased 
with the preliminary tests that he invited a num- 
ber of electricians and manufacturers to call dur- 
ing the evening while the braiding machines 
were in operation. 

“ After inspecting the power room, within 
sound of Pawtucket Falls, where the electric 
light machines are driven by water power, the 
party, accompanied by Mr. Goff, went to the 
braiding room in the Globe mill. Upon enter- 
ing, the first impression was thatthe room was 
quite dark. This was not the case, however, al- 
though there were only seven lights for a floor 
50 feet wide and 200 feet long. 

‘¢ Picking up papers the visitors were surprised 
at the distinctness of the type. Better light for 
reading could hardly be desired. The longer 
one stayed the more favorable was the opinion 
of the light. ‘There was no glare, which is one 
of the objections to the arc lamp as ordinarily 
used, the light was perfectly steady and was not 
trying to the eye after the first thought of semi- 
darkness wore awey. 

u Each lamp had under it a reflector, in form 
not unlike an umbrella turned upside-down. 
Directly overhead there was an intense light on 
the white ceiling, but it was reflected downward 
so uniformly that the eyes of those at the ma- 
chines were not affected in the slightest degree, 
and unless one looked above he would not be 
aware of any unusual brightness over his head. 

“ The room, of course, was an ideal one for 
lighting. There were no columns and only a few 
belts near the west wall.” 

Mr. Goff noticed this method of factory light- 
ing while in Europe, aud being impressed with 
its value imported several English lamps which, 
however, were found to be too expensive for 
general nse. The ordinary style of are lamp 
was then substituted and the results were found 
to bequite as satisfactory and the cost consi ler- 
ably less. 


An American Electric Locomotive Building in England. 

An electric locomotive of 1,000 horse power is 
under construction in London, from the plans of 
Sprague, Duncan & Hutchinson of this city, to 
the order of the North American Company. It 
is intended for slow speed and heavy traction in 
switching service. The machine is carried upon 
four pairs of driving wheels, all coupled. The 
frame is of steel, with deep pedestals. The four 
motors all form parts of a complete system on a 
rigid wheel base of 15 feet. The motors are of 
the alternating type, are wound for 860 volts at 
295 revolutions, aud a speed of thirty-five miles an 
hour isexpected. 


A Single Sentence. 

A recent issue of the Troy Budget contains 
this item : 

« An experienced traveler says: ‘This is the 
strongest single sentence I ever saw printed in a 
railroad advertisement that I believed to be ab- 
solutely true : 

“* For the excellence of its tracks, the speed of 
its trains, the safety and comfort of its patrons, 
the loveliness aud variety of its scenery, the 
number and importance of its cities, and the uni- 
formly correct character of its service, the New 
York Central and Hudson River Railroad is not 
surpassed by any similar institution on either 
side of the Atlantic.’” 


TELEPHONE SERVICE FOR 
MASSES. 


— 


A Solid Company Established to Supply Nagneto 
Instruments. 


THE 


A company has been established, with offices 
inthe Produce Exchange Building, this city, 
which has in view the renting of telephones at 
two dollars a month, at which figure it is claimed 
a first class service can be assured. The instru- 
ment to be used is some modification of the mag- 
netotelephone, the details of which have not been 
published. 

An officer of the company is quoted by the 
New York Herald as follows: 

“ We can be sure of giving this cheap service 
for several reasons. In the first place, our tele- 
phone is a very cheap one, planned with the 
special object of avoiding outlay. In the second 
place, it is cheap to run. There are no batteries 
to buy and keep up. Again, the mechanism is of 
the simplest possible character and not easy to 
disarrange, so repairs will be light. Then we do 
not infringe to the slightest possible degree upon 
any body’s patent, and have no money to spend in 
lawsnits. Then, again, we are not going to 
charge high prices for territorial rights, as the 
Bell company dves. We shall give territorial 
rights free to responsible persons who will form 
local companies, so these companies will not be 
compelled to earn interest upon capital not en- 
gaged in making money for them. 

“ So you see, as we are not anxious to get rich 
all in a minute, we cre in a position to put rent- 
als at two dollars a month and keep them there— 
and still make reasonable profits for ourselves 
and our local companies.” 

Another part of this business will be the selling 
outright of small telephones for private lines, and 
the instruments being so simple they can be sold 
at avery moderate price. 

In the present state of the telephone patents it 
will be seen that no obstacle is in the way of 
manufacturing the transmitting and receiving 
instruments—there are already quite a number 
in the market for sale; but a part of the telephone 
system not less essential to an exchange than 
the telephones themselves is the switchboard and 
central station appliances that have been grad- 
ually perfected by the Bell Company, who still 
holds many patents on such devices having yet 
many years to run. It is undoubtedly upon 
these patents in connection with its large estab- 
lished business that the Bell Company depends 
to continue its present monopoly and unreason.- 
able prices. No particulars of this part of the 
new company’s project have reached us, and as 
this is the essential feature for a good telephone 
service it is impossible to express any opinion on 
the proposed business, Any new company will 
be badly handicapped for some time after 
starting, as its service will be of comparatively 
little value until a large number of subscribers 
are secured, but if a reasonably good service can 
be supplied at the rate of two dollars per month 
there is no question that a very large busi- 
ness can be built up very speedily, especially in 
New York City, where the uighest rent in the 
country is paid for a very indifferent service. 


The Lighting of the Bridge Cars. 


At the meeting of the Trustees of the Brook- 
lyn Bridge on October 2, Superintendent Martin 
recommended awarding the job to the Electrical 
and Mechanical Trading Company, informal 
propositions only having been received. 

Mr. E. Y. Skinner made an effective objection, 
insisting that bids should be advertised for in 
the regular way, This was the plan finally 


adopted, and proposals will be received up to Oc- 
tober 15. 
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The Essick ‘‘ ticker,” a new device, records its 
information in a way differing from that of the 
“ ticker ” now in general use, in that the news ig 
printed on a fair sized sheet, looking like type- 
written copy, instead of on a narrow paper tape, 
The operation of the new apparatus at the trans- 
mission Office is thus described : A young woman 
sits ata keyboard exactly like that to be found 
in the ordinary typewriter. This is electrically 
connected with the * tickers,” each of which hag 
a metal wheel bearing the letters of the alphabet, 
numerals, etc. When the young woman at the 
transmitter thumps the letter A, or any other 
letter, the wheel, which is inked automatically, 
promptly prints that letter on the white roll. 
And so it continues, the lines being printed as 
they are to be read, from left to right, as in a 
newspaper. The shifting of the paper is done 
automatically, and one person, the one who plays 
on the keyboard at headquarters, operates all the 
“tickers” simultaneously. They may number a 
thousand and some of them may be twenty miles 
or more away, but all record the events of the 


day at one and the same moment. The machine 
is about four feet high and occupies floor space 
about a foot equare. 


The Athens (Ga.) Banner, without the least 
sign of incredulity, relatesthe following : ‘‘ Yes- 
terday morning a gentleman was walking down 
town when he noticed a large toad frog hop up 
to the street car track and put his mouth against 
the rail. at the same time connecting his feet 
with the zinc ground connection in such a man- 
ner that small electric sparks were generated in 
front of him and disappeared in achain of small 
sparks down his mouth. The frog vecame so in- 
tent with his novel work that he did not perceive 
an approaching car, or maybe he had developed 
such an insatiable appetite for electricity that he 
bad concluded to swallow the entire system, cars 
and all. However, no matter what was the in- 
tention of the frog. the heavy wheels of the car 
ran right over his body, with hardly any notice- 
able effect to the passengers, exce pt that pecu- 
liar effect of recently generated ozone that is the 
immediate after-effect of an electrical discbarge. 
But the question of what happened to the frog 18 
of more interest than what happened to the pas- 
sengers, The person who had noticed this pecu- 
liar frog walked over to the spot to investigate 
the matter, and not finding anything, eupposed 
that the motor being of an opposite electricity 
had picked up the frog bodily. Upon lifting the 


boards in the car the frog was seen perched up 
on the motor trying his blandest to suck the 
heavily charged machine dry.” 


A strange precaution was taken by Richard 
Ellicott of West Chester, Pa.. to provide means 
with which to announce his expected return to 
life. Failing to arouse from death after three 
weeks, his body was to stay laid in the grave. 
Ellicott was a wealthy citizen. He suffered from 
dropsy, and died on Aug. 17. He had always 
entertained the horror that he might be buried 
alive. A few days before his death he told his 
friends of bis fear, and requested them to carry 
out the plans which he then made known. His 
body was placed in a casket, inside of which was 
located an electric buttov. The button was 
placed near where his right hand lay. A wire 
wasattached to the button, and it connected with 
an electric bell placed in the sexton’s house. 
Ellicott said his body should lie in the cemetery 
vault for three weeks. If he came to life during 
this period he would touch the button and ring 
up the sexton. He said if he had not come ou 
of the eternal sleep in three weeks his remains 
should be removed from the vault and consigue 


‘read : there 
to the grave. The three weeks expired ; Wer 
had been no signs of returning life. The ae 
bell in the sextun’s home had not been TU g- 
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Boston Notes. 


An appalling mishap occurred in Boston 
Thursday morning about 9 o’clock by which two 
men, an inspector and a trimmer, in the employ 
of the Boston Electric Light Company lost their 
lives, It was a rainy morning and the trimmer 
ascended an iron pole, corner of Franklin and 
Congress streets, to trim an arc lamp. As was 
subsequently discovered, he omitted to turn the 
switch before changing the carbons. On reach- 
ing the top of the pole he secured himself by the 
straps and hooks provided for that purpose to 
the supporting arm of the lamp. Directly he 
touched the lamp he received a shock which ap- 
parently killed him instantly. His body hung 
by the hooks until the current could be shut off 
atthe central station. Meantime an inspector 
came along and at once climbed the pole with a 
pair of insulated pincers to cut the wires. By 
some means he too received a shock and was 
hurled to the pavement, receiving a fractured 
skull, which caused his death ina short time. 
Of course the mishap created grent excitement 
and a crowd quickly gathered. Ordinarily there 
isno current on the street circuits during the 
day time, but a close examination of all wires 
between the point where the men were killed 
and the central station disclosed the fact that a 
cross and consequent leakage existed between 
the street circuit and a commercial circuit which 
is run during the day time. This charged the 
street lamp circuit and caused the tronble. The 
occurrence has emphasized the public demand 
for all electric wires to go underground, which 
work is progressing rapidly under the ordinance 
recently promulgated. 


One of the most attractive electrical resorts in 
Boston is now the handsome offices and show- 
rooms of tue Fort Wayne Electrical Corporation 
on Federal street, near the Postoffice Building. 
There is a constant stream of spectators and 
visitors to examine, admire and purchase some of 
the apparatus that has just been placed on ex- 
hibit. It isa place where business men most do 
congregate, for the gentleman in charge is Mr. 
E. I. Gartield, who is already making things 
xo with a rush that reminds his innumer- 
able friends of olden times when, stripped 
down to his “biled shirt,” he worked night 
and day to help build up the Thomson-Houston 
Electric Company iu that phenomenal manner 
which caused it to be regarded as the wonder uf 
the age. Mr. Garfield has surrounded himself 
with a staff of salesmen who in past years have 
proved themselves to be as wide-awake and suc- 
cessful, if nota little more so, as any men in the 
electrical business; hence ıt goes without saying 
that things are destined to be lively ere long, and 
the high grade apparatus manufactured by the 
Fort Wayne Electric Corporation is bound to 
find speedy favor throughout New England. 


The Lynn and Boston Railroad Company have 
for some time past suspected that they were being 
defrauded in some way by parties conversant 
with their business and apparently having access 
to their ticket and fare department. After care- 
fully watching, to see if the leakage could not 
be discovered, they caused several of their em- 
ployes to be arrested, with tbe result that it has 

een found that quite a rushing trade has been 
ie n purloining books of tickets and selling 

A to certain conductors. By this means it is 
s mated the company has lost something like 

1000. Some interesting, not to say startling, 


disclosures are expected when the men under ar- 
rest are placed on trial. 


ne contemporary bas made the announcement 
at the deadly trolley wires are all to be forth- 


with buried under the streets of Boston. This is 
S true, the writer of said paragraph 
as a mixed between the trolley and feeder 

- These latter are to be buried and pretty 


dee too. In the direction of accomplishing 
of the N, here be stated that Mr. F. B. Parsons, 
d orwich Insulated Wire Company, has 
the sapp o ntract with the West Eud Railroad for 
duits n yof some thirty miles of cable and con- 
: be delivered at once, and as fast as de- 


1, 1896, to be buried, between now and January 
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General News. 


What is Going on in the Electrical World. 


Plymouth, N. H.—A long distance telephone 
Service 1s to be established here. 


Albert Lea, Minn.—The city council has de. 
cided to advertise for bids for putting in an elec- 
tric light plant. 


Gardiner. Me.—The water power at West 
Gardiner has been secured by Hallowell parties, 
who will establish an electric power station there. 


Waukesha, Wis.—Nearly enongh money has 
been subscribed for the Wankesha Beach elec- 
tric railroad, and work will begin on it at once. 


East St. Louis, I].—The Citizens’ Electrical 
Supply Company of this city has certified to a 
dissolution of organization and made surrender 
of charter. 


Brenham. Tex.—The electric light company 
has ordered $2,000 worth of new machinery, the 
plant now in use being too small to supply the 
demand. 


Pittsburg, Pa.—The quarterly dividend of 
the Westinghouse Electric and Manufacturing 
Company preferred stock, 1} per cent. (373 cents 
per share), was paid here on October 1. 


Saginaw, Mich.—Isaac Bearinger, the local 
millionaire, who has beeu advocating the con- 
struction of an electric railway line between Bay 
City and Saginaw, says the project will be pushed 
through next year. 


Summit, N. J.—A new company composed of 
representative citizens is being organized here 
and will apply to the township committee for an 
electric lighting franchise. The capital stock of 


_ the new company will be $30,000. 


Peoria, Ill.—The board of supervisors have 
appointed a committee to look after the estab- 
lishing of an electric light plant for county pur- 
poses. They will advertise for bids as soon as 
the plans and specifications are prepared. 


Sherman, Tex.—The College Park Electric 
Belt Line with its two additions has passed into 
the hands of a Houston and Boston syndicate, 
the consideration being $50.000. The new com- 
pany will build ten miles of additional road. 


Albany, N. Y.---The Argus states that a 
director of the Consolidated Car Heating Com- 
pany says its electric heaters have brought it a 
large new business. Steam heaters only were 
manufactured by the company until recently. 


Grand Rapids, Mich.-- The council has voted 
to bund the city for $150,000 for the construction 
of a street lighting plant to be owned and ope 
rated by the city. Mayor Fisher has addressed 
a letter to the common council vetoing the ordi- 
nance. | 


Milwaukee, Wis.—A somewhat mysterious 
patent suit is in progress here between the 
Edison Electrice Light Co. of N. Y. and the Mil- 
waukee Arc Light and Power Co. The clerk of 
the court refuses particulars, and a collusive suit 
is suspected. 


Perth Amboy, N. J.—The Perth Amboy Mu- 
tual Telephone Company, having been granted a 
franchise, has organized by the election of W. 
H. McCormick as president, Conrad F. Hall as 
vice-president, S. R. Farrington as treasurer and 


J. V. Langan as secretary. 


Toledo, O.—It is believed here that a scheme 
is op foot to consolidate the Toledo Consolidated 
Street Railway Company, the Toledo Fk lectric 
Street Railway Company. the Western Electric 
Company and the Toledo Electric Lighting Com- 
pany into one corporation. 


Lynn, Mass.—Sampson & Allen, electrical 
engineers, of this city, have recently closed a 
contract for a large isolated electric light plant 
in a New Hampshire shoe factory. This plant is 
to be eqnipped with the Lundell dynamo, and 
the power will be furnished by a large water 
wheel. 

Kalamazoo, Mich.—The city council finding 
that the injunction secured against it preventing 
a contract being made fora municipal electric 
lighting plant is based on ground that is solid 
aud cannot be overcome, have voted to again 
submit the question, and also that of issuing 
bonds, to the people in November. 


Glouvester, N. J.—The United Electrie Im- 
provement Company. which has been located at 
Gloucester City for about five years, eugaged in 
the manufacture of electric dynamos, electric 


lights and electrical machinery, is removing aus 
plant to Nineteenth and Allegheny avenue, Phila- 
delphia. 


Ballston, N. Y.—A syndicate, at the head of 
which are Stephen C. Medbury, county treas- 
urer, and H. Westcott, has abtained a franchise 
from the Milton town board to run atrolley road 
to Rock City Falls, on tie direct route to Sara- 
toga Springs, which is the objective point of the 
line. 


Jamaica, L. I.—The village trustees here 
have voted a franchise to the Long Island Elec- 
tric Railroad Company. The president is A. R. 
Hart and attorney Jere Wernberg. It is under- 
stood this company contemplates building a line 
from the Brooklyn City line terminus of the 
Kings County Elevated Railroad to Rockaway 
Beach and other points on Long Island. 


Philadelphia.—The Mutual Antomatic Tele- 
phone Company has applied to the Board of 
Highway Supervisors for permission to lay tele- 
phone conduits in nearly all the important 
streets of the city. An ordinance granting this 
company the privilege of laying conduits and 
maintaining a telephone service in this city was 
approved by the mayor on July 2 last. 


Toronto, Can.—In his report to the city coun- 
cil on the bids for the civic electric lighting plant, 
the city engineer recommends the acceptance of 
those tendered by the Brush Electric Company 
of Cleveland, O., for twelve 125 are Jight dyna- 
mos ($27,201) and for 1,300 double carbon arc 
lamps ($23.900). The bids of the Brush Company 
were the lowest of the six tendered on both dyna- 
mos and lamps. 


Manitou, Col.—Some further plans to build 
an electric street railway in Maniton are at hand. 
Grounds for the power house have been pur- 
chased and ample funds have been secured, The 
officers of the compauy are as follows: President, 
M.A. Leddy; vice-president, John Hulbert; sec- 
retary and treasurer, H. S. Cable; directors, M. 
A. Leddy, John Hulbert, H. 8. Cable, P.8. King, 
and Ralph Freeland. 


Meridian, Miss.—The Meridian Gas Light 
Company has awarded the contract for the erec- 
tion of an electric light plant to Contractor C.M. 
Rubush, of this city. Ove of the projectors of 
the enterprise says that the plant. which is to be 
built at once, will be a great deal larger than the 
one destroyed by fire several months ago, and - 
that the machinery will be the best that can be 
purchased fur money. 


Boston.—-The Z7ravellcr says: “It is stated 
that a plan is incubating among the prominent 
street railway men, which for magnitude has not 
been equalled, and that a great electric railway 
combination is afoot. Meetings with reference to 
it have been held—one of them last week in New 
York—and Chicago, New York and Philadelphia 
had representatives at these meetings. Important 
a a may be looked for almost any mo- 
ment,” 


New Orleans, La.—The Traction Company 
has had to withdraw its trolley cars on all of its 
street lines and reinstate the mules, owing to the 
inability of the Louisiana Electric Light Com- 
pany, with wkich it has a contract, to furnish 
sufficient power with its present equipment to 
propel the cars. The light company will make 
some additions to its plant and try it again, but 
the newspapers are asking why the Traction 
Company dves not itself establish a plant. 


Asbury Park, N. J.—Work is about to 
begin on the electric railway which will connect 
Asbury Park with Branchport. With the opening 
of the line Asbury Park will have an important 
connection by steamers for freight and passengers 
to and from New York. It is said that passengers 
will be carried to and from Asbury Park to New 
York and return for $l. J. C. Shafer, president 
of the Asbury Park Electrice Railway Company 
is backing the scheme. i 


Allegheny, Pa.—-The Westinghouse Electric 
and Manntacturivog Company has built a 14- pot 
glass furnace on Lacock street, this city, and is 
going into the business of incandescent lamp 
making on an extensive scale. The Westing- 
house Company is experimenting on ornamental 
designs of incandescent lamps, and has per- 
fected several novelties which will be introduced 
shortly. The plant now being erected in Alle- 
gheny is 165x85, and is equipped with gas pro- 
ducers and the very best known appliances, It 
will have a capacity of 20,000 lamps a day. l 


Ironton, O.—A company is to be organized 
here to purchase the lronton and Patersbuce 
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Street Railway, a horse-power line, and convert 
it into an electric road. A number of prominent 
Canton men, among them President H. A. Mart- 
ing of the Eagle Ironand Steel Works; R. Mather, 
cashier of the Second National Bank; D. Davies 
and Aaron Winters, merchants; Attorney A. R. 
Johnson, T. J. Mulligan and others have taken 
stock in the new venture. 


Denver, Col.—The Rocky Mountain News 
thinks that the ‘installation at the State School 
of Mines of the most complete electrical plant in 
the western portion of the country, the very 
valuable experiments in San Miguel County and 
the proposed transmission of electrical power 
from Clear Creek in Jefferson County to the 
mines and mills in Black Hawk and Central, all 
point to the extensive use of electricity in mining, 
to say nothing of this agent in the treatment of 
ores.” 


Port Byron, N. Y.—The electric road from 
Port Byron to Auburn, which has been talked of 
for a number of years, now seems to be an as- 
sured fact. Easterr capitalists have taken hold 
of the matter, have looked over the route and 
are well pleased with the outlook. The consent 
of tbe property owners along the entire distance, 
with few exceptions, has been obtained. The 
road will follow the highway from Port Byron 
to Auburn. Work will probably be begun early 
in the spring. 


Los Angeles, Cal.—The Electric Power Com- 
pany, recently incorporated here, was organized 
for the purpose of acquiring water rights in the 
mountains vorth of this city and utilizing the 
water power to drive dynamos and develop elec- 
tric energy to be conveyed to this city and other 
places for heat, light and power purposes. It is 
understood the plant willbe located about thirty 
miles north of Los Angeles. ‘The projectors 
have already dug ditches, ordered machinery avd 
dove other preliminary work. 


Lancaster, Pa.--Anthony Iske, of this place, 
well known for nearly half a century as an in- 
ventor, has invented what is called a ‘‘trolley 
break,” and a test just made of it by the Penn- 
sylvania Traction Company issaid to demonstrate 
that by its use the deadly trolley wire, when ac- 
cidentally broken, is dangerous no longer, as the 
invention cuts off the electriccnrreut and enables 
the broken wire to be handled in safety. ‘The 
Traction Company people believe the invention 
a very valuable one in protecting life. 


Washington, D. C.—Second Assistant Post- 
master General Neilson is giving a deal of atten- 
tion to special mail service in large cities, He 
has ordered prepared maps of all large cities 
showing the surface car lines with a view of hav- 
ing mail cars run over them. He expects to give 
his attention especially to carrying mail on elec- 
tric cars which run from centre of cities to the 
suburbs and to adjoining smaller towns. Cable 
roads may be utilized where possible, but Mr. 
Neilson 18 of the opinion that only on electric 
lines running long distances will it be profitable 
to carry the mails. 


New York.—Ata recent meeting of the Board 
of Electrical Control a new device for evading 
the law as to overhead wires was reported by the 
secretary. It appears that during the last few 
weeks wires have been strung across Broadway 
and some other down town streets without the 
permission of the board, and it was only with 
difficulty that they were discovered. The offeud- 
ers had secured fine wires, in some cases covered 
with green silk, so that they were almost invisi- 
ble against the sky. Six specimens were shown 
to the board. Although the owners of the wires 
could not be found in all cases, some of the wires 
were traced to offices. Commissioner Storm was 
empowered to consult the district attorney as to 
the means of punishing the offenders. 
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COMMERCIAL PARAGRAPHS. 


The Mather Electric Company of Manchester, Conn., re- 
port the following recent sales In their Isolated Lishting 
Department: North Packing and Provision Company, 
Somerville, Mass., 1000 ght dybamo (third order: Her- 
mann. Aukan & Company, Lebanon, Pa , 600 light dynamo. 
church Green Electric Light and Power Company, Bos- 
ton, 600 light dy namo (Linth order, lowa School for the 
Deaf, Council Bluifs, lowa, 600 Nght dynamo. Connectleut 
River Paper Company, Holyoke, Muss , 700 Hght dynamo 
and two 15 H. P. Manchester metors. Henry R. Worthing- 
ton, Hydraulic Works, Erocklyn, one 300 Hght dynamo, 
one 10 u. P. motor and one 45 H. P. 220 volt. generator. J. B. 
Williains Company, Glastonbury, Conn., 150 light dynamo, 
Gralt Bros., Lake Crystal, Mton., 150 light dynamo. Ohio 
state University, Columbus, Olio, 15 H. P. Mauchester 


motor. Grenada Hotel, Chicago, I1., 450 Nght dynamo. 
Barney & Smith Manufacturing Company, Dayton, Ohio, 
3H. P. Manchester motor. B.‘l. Sturtevant & Company, 
Chicago, 111.. 10 8. r. Manchester motor. G. M. Angier & 
Company, Boston, Mass., 100 light dynamo. Candee Com- 
pany, New Haven, Conn. 50 light dynamo. Moorehouse 
Bros., Cbanterico, 50 light dynamo. Odd Fellows Hall, 
Philadelphia, Pa., one 30 K. w., One 50 K. W. and one &0 
K. w. dynamos, direct connected, aud 50 H. P. in motors. 
S$. N. Blake, Elmira, N. Y.. 350 ight dynamo. Nardi, 
Strang Company, Philadelphia. Pa., 50 light dyuamo. 
George W. Furbeck, Chicago, IH., 250 light dynamo. C. B. 
Boothe, Los Angeles, Cal, two 5 H. P. andone 3H. r. 
Manchester motors. Bafger Lumber Company, Kansas 
City, Mo.. 100 ight dyramo. Leafe Bros., Winchester, Va., 
50 light dynamo. Stanley Laboratory Company, Pittsfeld, 
Mass.. 10 Kk. w. Exciter. Diamond Machine Company, 
providence, R. I., 300 light dynamo. West Virginia Iim- 
provement Company, Pocahontas, West Va, 30 K. W. 220 


volt generator. 


Eugene Munsell & Co., 218 Water street, New York, have 
for delivery on application their Standard Price List of 
Electrical Mica. ‘The book Is handso.rely printed, in two 
colors, and besides the price pcr 1b. and size of sheet of 
their manufactured Mica, gives an alphabetical Code for 
the use of nearor distant purchasers who prefer this 
method of ordering or referring to the various sizes. A 
number of cuts are given of stamped solid sheet mica 
segments for street car motors and rheostat mica, Which 
articles the company’s yresses and dies are prepared to 
stamp from the solid sheet iq she exact pattern required. 

i — 

The Metropolitan ¥lectric Company have just arranged 
to take the product of a Well-known Glass Factory for In- 
sulators. and they will be able to furnish the market with 
standard grades of Insulators at factory prices. A large 
stock will always be kepton hand and immediate ship- 
mentscan be made. The Metropolitan Electric Company 
can be congratulated op this important connection, as It 
places them in eloser touch with their customers upon 
staple lives of goods. s 


INCORPORATIONS. 

The Chillicothe Electric Railroad, Light and Power Com- 
pany, Chillicothe, Obto—to build or acquire and operate 
electric, horse or other motive power street railroad, fur- 
nish electric Hight and power, etc. Capital stock, $100,000. 
Promoters: Jos. P. Myers, Jno. A. Poland, Willard A. 
Story, Richard Enderlin, Jos. M. Kiingelsmith. 


The Mount Carroll Electric Light Company, Mount Car- 
roll, Hl. Capital stock, $12.000. _Incorporators : Owen P. 
Miles, Oscar F. McKinney and William O. Sayers. 


The California Gas Engine company, San Francisco, 
Cal.—to manufacture, operate and deal in vapor gas, elec- 
trical engines and machinery, etc. Capital stock, $100,000. 
Promoters: P. M. Hendry, J. G. McElvaney, Chester 
Varney, all of San Francisco. 


The independent Iluminating Company, Chicago, 11.— 
to manufacture and'seill gas, electricity, compressed alr 
and other articles or compounds for the purpose ofsupply- 
lng light, heat and power, Capitatstock, $10.000. Promo- 
ters: Christopher Treiber, John McMillin, Geo. Ham. 


The American Electric Smelting Company, Wheeling, 
W. Va.—to manufacture aluminum and other metals vy 
electric or otber processes for the production of articles of 
like nature, etc. Capital stock, #1,000.000. Promoters: 
Jno. A. Campbell, Chas. Menkenmeller, Thos. H. B. Haase, 
Wheeling. 

The Pacitic Electrical Company, San Francisco, Cal.—to 
dealin and manufacture electrical and other goods and 
doa general manufacturing and construction business. 
‘apital stock, $30,000. Promoters: W. S. Beckwith, Pied- 
mont Springs; I. E. Richey, Oakland F.H. Kimball, Jno, 
T. Hogan, Geo. A. Clough, San Francisco. 

The Dolgeville Telephone Compatby—to conrect local 
points in and about the village of Dogeville. Herkimer 
County, N. Y. and adjacent villages and towns, Capital 
stock, $5,000. Directors: Alfred Dolge, Willlain S. Arm- 
strong, Theodore Roth, of Dolgeville, and others. 


A company has been incorpcrated for the purpose of 
building an electric railroad from the Connecticut State 
live above Port Chester, N. Y., and through that village 
to Rye and Mamaroneck. Several well-known men of 
Westchester County and vicinity, including Congressman 
Willlam Kyan and Willfain L. Ward, are among the in- 
cor porators. 

The Electric Mateb and Advertising Company, Cincir- 
pati, Ohio—tu sell, Lire and lease mechanical electrical 
devices used for advertising purposes and s a cigar 
lighter, ete. Capital stock, $10,000. Promoters ; Talton 
Embry, Geo. SHer, Jos, T. Homan, O. J. Wiggins, Win. 
Montgomery. 

‘The Prairie State Construction Compan, Chicago, HI.— 
to acquire and operate cotton compress, bulld railroads 
bulld and maintain electric plants, furnish ght, power 
and beat ; construct and operate Street car Hnes using 
steam, electricity or animal power ; maintain and operate 
telegraph and telephone lines. Capitsl stock, $500,000, 
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Promoters: Hosea W. Wells, V. H. Surghnor, E. A. May- 
nard. 

The Consumers’ Electric Light Company, Pana, Ill.-to 
turnisb electric light, power and heat. Capital stock, 
$5,000. Promoters: O. H. Paddock, D. J. Overholt, J. C. 
McQuigg, W. W. Morrison, J. J. Conner, Aug. Reber, Jno. 
Kuhn. 

The Ash Automatic Electric Switch Company, Newark, 
N. J.—to manufacture and sell automatic electric traction 
switches and other railway apparatus, Capital stock, 
$300,000, with $1,000 paid up. Ir corporators: Joseph Sam. 
nel. Moses Hirsch, Walter V. Ash and Joseph Hardy Ash, 
all of Newark. 

The New Mexico Electrc-Chemical Reduction Company, 
Chicago. Capital stock. $100,000, Incorpcrators: Otto 
R. Barnett. Glenn E. Plumb, Clark Edward Ridpath. 
The Mexican Etectro-Chemical Reduction Company, 
Chicago. Capital stock, £160,000 ; same incorporators. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT I8SUED OCTOBER 2, 1894. 


BLECTRIC RAILROADS AND APPLIANCES. 

526.704. Trolley-Wire Hanger. John J. Green, Boonton, 
N. J., assiguor to the Loando Hard Rubber Company, 
same place. Filed June 4, 1894. 

526,705. Trolley-Spring. Julus L. Hanson, U. 8. Army. 
kiled May 14, 1892. 

526,756. Tiolley-Guard. Henry J. Tanner, Lynn, assignor 
of one-half to Harry Falrficld Hamilton, Boston, 
Mass. Filed April 2, 1894. 


526,767. Electric-Kallway Conduit. Robert KR. Wilson, 


Cincinnati, Ohio, assignor of one-half to Jeremlab M. 
Wilson, Washington, D. C. Filed Jan. 2, 1894. 

526,832. Trolley-Cycle. Henry L. Gardner, Springtield, 
Mass. Filed Jan. 18, 1894. 

526.835. Condult Rathway-Trohley. Robert J. Hewett, St. 
Louis. Mo. Filed Feb. 9, 1894. i 

526,850. Conducior-Switcb. George H. Benjamin, New 
York. N. Y.. assignor to the firm of Siemens & Halske, 
Berlin, Germany. Filed Sept. 28. 1893. 

596.87. Electric Rallway Trolley. Robert A. Grant, Prov- 
idence, R. 1., assignor of three-fourths to August F. 
Borchardt, Clifton A. Hall and John Conrad Schott, 
same place. Filed Jan. 22, 1894. 

526,963. Conduit for Electric Railways. Michelangelo 
Cattorl, kome. Italy. Filed April 3, 18%. , 
526,985. Automatic Switch for Electric Railways. Wilber 
8. Wright and Johu E. Venus, New Orleans, La. Filed 

Dec 6, 1893. 
ELECTRIC LIGHTS AND APPLIANCES. 


526,825. Electric Lamp Hanger. William s. Weston, Chi- 
cago, Hl. Filed Jan 13,18%. 
MOTORS, DYNAMOS, ETC. 


526,686. Electric Motor. John H. Clark, Boston, Mass , 88- 
signor to the General Electric Company of New York. 
Fled April 16, 1894. : 

526,74. Commutator. Henry G. Reist. Schenectady, N.Y. 
assiyuor to the General Electric Company of New 
York. Filed June 28. 1894. ; 

526,743. Dynamo-Electric Machine. Edwin W. Rice. Jr., 
swampscoi t, assignor tothe General Electric Company. 

Boston, Mass. Filed Feb. 2%. 1894. 

526 810. Apparatus for Putting Electric Motors Into Cir- 
cult. Carl Hofmann, Charlottenburg, assignor to 
Siemens & Halske, Berlin, Germany. Filed October 2, 
1892. : 

596.879. Dynamo Regulator. Joho Van Vleck, New York, 
N.Y. Filed May 31, 1894. ami 

527.023. Differentially Geared Electric Motor. Benjami 
C. Pole, Deanewood, D. C. Filed Nov. 12, 1892. 


TELEPHONE AND TELEGRAPH APPARATUS. 


526,888. ‘Transmitter for Telephones. Mark O. Anthony, 
Cincinnati. Oblo. Filed July 28. 1894. 

526,893. Fire-Alarm Telegraph System. 
erow, Boston, Mass., assignor to The 
Al.rm ‘Telezraph Company, New York, 
March 13, 1893. Phill 

526.065. Combined Telegraph Key and Sounder. p 
D. Cox, Jasper, Fla. Filed Jan. 9, 1894. 

MIBCELLANEOUB. 

526,720. Electric Winding and Setting Clock. Henry Lero 
New York, N. Y., assignor to Henri F. Mouquin, trus- 
tee. same place. Filed Oct. 3, 1893. f iors 

526,721. Composition of Matter for Electric ¢ on ne 
Duncan Macfarlan, Philadelphia, Pa. Filed May ih, 
1894. 

526,722. Composition of Matter for Electric conductor 

Duncan Macfarlan, Philadelphia, Pa. Filed May t, 


1894, Engines 

526,733. Electric Igniting Apparatus tor Fire- ie 
William t. Matthias and Wilmer Hartman, Rea g 
Pa. Filed Oct. 2, 1893. 

526.725 Electric Snap-Switeh Aman 


William E. De- 
Gamewell tire- 
N. Y. Filed 


dus Metzger, Sche- 


(ard, Al 3 k ai 
nectady, N. Y.. assignor to the General Electric Com 
pany of New York. Filed May 11, 1894. Boston, 


526,736. Lightning-Arrester. Fred $S. Pearson, 


Mass. Filed Sept. 7, 1891. 
55.760, Electric-Alarm Operating Mechanism. Parker C. 
Thompson, Elmira, N. Y. Filed Dec. 19, 1893. nd Con- 
526,813. Electrical Switch Setting, Indicating. A% stria- 
trolling Device. Karl Moderegger. Vienna. iin, Ger- 
Hungary. assignor to Siemens & Halske, Berlin, 
mauv. Filed Nov. 15, 1893. m, Wis. 
526,833. Electric Belt. Jobn. Havkey, Beaver Dan, 
Filed July 18, ISH. a. 
526.867, Rheastat. Duncan Macfarlan, Philadelphia, P 
Filed May 18, 1894. 
526,909. Electric Lock. Theodore P. Fratt. Bostone y 
signor to James Wilkinson, Everett, Mass. F 
7. 1594 P 
526.966. Elecirie Frietfon Brake. Bergen Davis, Newark, 
N J. Elled Mareh 28, 1804. 
526 %2. Magneto Call Bell. Joseph B.smith, 
N.H. Filed april 27, 1894. s nry. 
52.988. Electric Switch. Frank G. Beron, Ba aie 
conn.. asstenor of one-half to James F. Gafuey, 
place. Filed June 21. 1894. 
52703. Scale and Index for Electrical Meast 
ments. Edward Weston, Newark, N. J. 
15. 1894. ~ 0, 
5297.037. Electric Mouth-Battery. Levi L. Funk, Chicag 
Ti. Filed Nov. 27, 1893. 
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EDITORIAL NOTES. 


—— 


Shall We 
= Pump Coal or cal to pump coal through 
Transmit Current? pipe lines from the great 
coal fields to our cities, or to transmit the cur- 
rent, as proposed, from Niagara, or directly from 
large generating stations at the mines? Will 
any of the foregoing methods supplant the pres- 
ent system of local generating stations for light 
and power ? i 

Thinkers and scientists have already given 
much thought to the great waterfall and the coal 
mine as centers from which current might be 
delivered hurdreds of miles away, driving out, 
by their greater economy, the local steam plants. 
The leading exponents, however, of long-distance 
electrical transmission, the most optimistic of 
them all, recognize that there is and must be a 
limitation to the distance over which transmission 
is economical and therefore practical. None 
would claim, at present, that the practical dis- 
tance is over 200 miles. 

As is well known, ELECTRICITY’S views on this 
subject have been radical ; they have even been 
called pessimistic. The next twelve months 
should determine whether we are correct in set- 
ting the limit of economical transmission at 30 
miles, or the optimists in setting it at 200 miles. 

The theoretical discussion of the Niagara 
scheme may be considered as ended. The enter- 
prise i8 so near completion that we shall soon 
have actual results, which are always worth vol- 
umes of argument in settling disputes. And 
when these results are made known it will prac- 
tically settle also the question of transmission 
from the coal fields. At least, if the Niagara 
scheme is successful, we shall know that an en- 
terprise of a similar nature at the mines, substi- 
tuting the culm bank for the waterfall as the 
basis of power, would also be successful. 


Meantime there is another scheme before the 


public. the question of success or failure of which 


will be solved by actual practice almost as soon 
tion of long-distance electrical trans- 
mission from Niagara. It ıs the pumping of coal 
through pipes over long distances. The. methods 
by which it is proposed to do this are clearly ex- 


as the ques 
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plained in another column. It is nota visionary 
scheme. The inventor, or originator, is not a 
scientist, but one of the shrewdest business men 
in America, who has made a large fortune and is 
adding to it every day. He has made a careful 
study for many yearscf the problems connected 
with the mining and haulage of coal, and of the 
delivery of steam power asa commercial busi- 
ness. There is no higher authority in this 
country on the use of coal asa steam-producing 
agent. 

This gentleman is Mr. Wallace O. Andrews, 
who first conceived and carried to success the 
plan of pumping oil direct to the seaboard—the 
plan which, more than any other feature, made the 
prolonged monopoly of the Standard Oil Com- 
pany a possibility. Mr. Andrews is now the 
President of the New York Steam Company. 

The idea of pumping coal through pipes is not 
new, it having first been made public by Mr. 
Andrews in 1891, though he outlined it to his 
employés ten years earlier. There was also an 
exhibit of the system in an obscure corner of the 
Mining Building at the World’s Fair last year. © 

A company has now been formed, for which 
$2,000,000 capital has already been raised, to put 
the plan into practical operation on a large scale, 
pumping coal from mines owned by the com- 
pany, and within the next six months the results 
will be made known. 

It will at once suggest itself that if the scheme 
is practical as outlined in the article on the sub- 
ject which we print this week, it would be 
equally so, and more economical, to make use of 
the almost inexhaustible culm banks of Pennsyl- 
vania rather than to mine lump coal. 

A few weeks ago, in conversation with one of 
the pioneers of electrical development, Mr. Ed- 
ward H. Johnson, we were struck with his op- 
timistic views as to the possibilities for the con- 
tinuation of this development. He suggested 
that it was entirely within the probabilities that 
the present generation would witness the aboli- 
tion of coal burning on Manhattan Island, and 
that stringent laws would be passed in that line; 
that a gigantic generating station on the Jersey 
shore would supply all the power used here, dis- 

placing ‘the thousands of isolated steam engines. 
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Who will say that with the knowledge acquired 
in the Niagara scheme as to the best plans for 
transmission and distribution of the current, and 
with coal pumped direct to the seaboard in pipes 
ata fraction of the cost for freight and haulage, 


this dream shall not be realized in the next dec- 
ade ? 


* * * 
Electric The growth of interurban elec- 
vs. tric railway lines has been so 
Steam rapid in New England within 


Railways. the past two or three years that 
it has made serious inroads on the local traffic of 
the steam railroads in that section. This con- 
dition is being noticeably felt by the New York, 
New Haven & Hartford andthe New York & New 
England railroads, whose local travel has been 
considerably reduced at several points by electric 
roads which parallel their tracks. The officials 
of these roads evidently appreciate the danger 
from such competition, as recently a complaint 
was filed in the Superior Court at Hartford, 
Conn., by the New York & New England Rail- 
road, against the Bristol & Plainville Electric 
Railway Company, for paralleling its track in 
violation of the law. 

The complaint also cites that an electric railway 
cannot be built, under the law between two towns 
unless a public need for such road is first shown. 
The decision in tnis case has not y et been handed 
down, but is awaited with considerable interest 
by the steam railroad companies to whom an ad- 
verse decision means a decided loss of income. 

Another point in this connection is the question 
of mail service, which is receiving considerable 
attention at the hands of the Post Office Depart- 
ment. Assistant Postmaster-General Neilson has 
been investigating the subject of special mail 
service with reference to long electric lines, and 
has expressed the opinion that such roads can be 
profitably utilized for carrying the mails between 
local points. This business has always been 
considered the prerogative of steam railroads, 
yet a number of trolley roadsare already engaged 
in carrying mails, and, in some cases, special 
electric mail cars have been used in which the 
work of distributing and cancelling is carried on 
in the same way as in the cars on steam roads. 


Another direction in which electric car lines 
threaten to cut into the income of steam roads 
which they parallel is in carrying freight and 
doing a regular express business along their lines. 
This has been undertaken by quite a number cf 
roads and has already met with considerable 
success. Some of the companies have gone into 
the business extensively enough to require spe- 
cial cars for this service and such cars will proba- 
bly be required in most cases where freight and 
merchandise of all kinds are handled. Wher- 
ever this Las been tried it bas been well patron- 


_ ized, especially on suburban lines and outlying 


places which have been built up by the trolley 
roads. The delivery of bundles and freight in 
such districts tends to popularize the trolley 
with suburban patrons and draws correspond- 
ingly from the traffic of the steam roads, Such 
an express or freight service is also in general 
far more convenient than that of the steam car. 


It is very obvious thatin some respects electric 
railways have advantages which make them pref- 
erable to steam roads with the public for local 
travel. The chief of these is perhaps the fact 
of their taking on and letting off passengers at 
any point on the route instead of confining them 
to the use of two terminal stations asin the case 
of steam lines. From the experience already 
gained by the steam railroad companies in the 
loss of local traffic, itis apparent that electric 
roads are sure to ultimately provide for this 
travel where it is reasonably heavy, and the 
question confronts them now whether to provide 
electric traction for this purpose or to allow their 
income from this source to be diverted into the 


pockets of other companies, 
x X* X 
Electric We give elsewhere s brief de- 


Disinfecting scription of the electric disin- 
Plants. fecting plant at Riker’s Island, 
which was visited and inspected last Thursday by 
the members of the New York Electrical Society. 
The importance of this process, which appears to 
be practically identical with that of M. Her- 
mite, cannot be more thoroughly demonstrated 
than in the case of Riker’s Island, which was in 
about the worst condition that any disinfecting 
process could desire for a test of its efficiency. 
Before this disinfecting was undertaken, the 
odors from this place had become intolerable, as 
every passenger on the Sound boats can testify, 
while at present the island, although not as 
sweet as could be desired, is greatly improved in 
odor and is not particularly offensive. 

In view of the great improvement which this 
process has effected there, no better proof of its 
value need be required. Several of these plants 
have been in operation abroad with equally satis- 
factory results, and as the process can be bene- 
ficially applied in numerous places and is by no 
means expensive, it appears to open a new field 


for electrical enterprise. 


Y X*+ * 
Telephone Rates The Members of Assembly 
and Politics. in this State who voted last 
winter against a compulsory reduction cf tele- 
phone rates, and who are seeking re-election, 
are meeting with opposition from an unexpected 
quarter. i 

At a recent meeting of the Kings County 
Pharmaceutical Society the following was passed 
without a dissenting vote: 

Resolved, That the trustees recommend to this society 
and tothe druggists of Brooklyn Chat they do not vote for 
or support the following named Assemblymen, should 
they be nominated, for the reason that they Opposed the 
bill reducing telephone Charges. 

There are several thousand doctors and drug- 
gists in Brooklyn and they can no doubt beat 
the men they are after. 

However, Brooklyn is in a fair way to have 
telephone competition very socn, and rates will 
come tumbling down without the compulsory 
legislation asked for, which is never a good 
thing. 

*¥ * * 
Tr the Pennsylvania Railroad Company expect 


to have smooth sailing in their future dealings 
with electrical men, they must first refund the 


excess baggage charges for which the N. E. L. A. 


was mulcted at the time of the St. Louis Con- 
vention. 


False We have noticed in several of 
Economy. our contemporaries of late a 
great deal of advice to railway companies, all in 
the same strain, to wit, that now is the time to 
make purchases of apparatus, even of equipment 
which will not be needed for a year, because 
prices are at bed-rock and will soon be higher 
instead of lower. 


- 


This advice sounds well and is no donbt based 
on a correct theory. But it is not safe to make 
large commercial transactions on theory alone. 
Frozen facts make a better foundation. 

Sufficient has been said in this line, however, 
to call the attention of all interested parties to 
the whole question of prices of electric railway 
equipment. i 

The continual lowering of prices for the past 
five years is a matter of record. The results ob- 
tained from the various makes of apparatus is 
also a matter of record. Js it a fact that the 
cheapest apparatus has proved economical in 
use? We think not. The item of repairs and 
breakdowns, entailing perhaps the stoppage of 
an entire system, is of greater moment, in de- 
termining what apparatus is the most economi- 
cal, than the question of first cost. 

Since the price of car equipments fell below 
$1. 100 the General Electric Company has been 
forced to make further reductions, until sales 
have been made by them as low as $625 for 
complete car outfits with two 25 H.P. motors. 
Why they have done this is, to outsiders, not 
easy to understand. 

We take it that the financiering element in the 
management, caring less about genuine commer- 
cial success than about prolonging their oppor- 
tunity for stock speculation, have compelled the 
selling department to sell goods regardless of 
price, thereby creating the appearance of suc- 
ce isful business. 

One of the keenest students of the electrical 
situation remarked a few days ago that one of 
two things is certain : ‘either the General Elec- 
tric Company is losing money on every car 
equipment sold, or else they are turning out in- 
ferior product, which no railway company csn 
afford to buy at any price, however low. And 
this, we believe, expresses the situation in a nut 
shell. 

There is still enough commercial sense left in 
the neighborhood of the Broad Street office to 
make it difficult to believe that the G. E. Com- 
pany is selling railway apparatus at an actual 
loss. 

There always have been, and perhaps always 
will he, a large number of railway companies in 
the field controlled by speculators who have no 
more interest in the legitimate commercial suc- 
cess of their enterprises than have the directors 
of the G. E. Company. They want to make å 
showing on paper, to float their bonds, unload 
their stock and get out, leaving to others the 


actual operation of their systems. 


We suppose that this class of purchasers—the 
speculative fly-by-night concerns—will continue 
to avail themselves of the extreme low prices of 
fered by the General Electric Company, and will 
not go above this company’s standard price of 
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$600 to $650 per car equipment. 
who are in the business to stay, and who intend 
to build up solid commercial successes, will buy 
the best apparatus to be found in the market, 
even if it costs double the prices mentioned. 

The old rule that the best is the cheapest ap- 
plies to nothing with such absolute verity as to 
mechanical products. 

* * * 


A large manufacturing com- 


But companies 


Southern 
Courtesy. 
begin a patent suit in an interior county of one 
of the Sonth Atlantic States. The regular legal 
form of notice was sent to the County Clerk, the 
printed introduction of which contained the in- 


pany recently had occasion to 


formation that a temporary and permanent in- 
junction was prayed for; then follows the request 
on the County Clerk to issue the necessary sub- 
pænas to defendants. The County Clerk replied, 
with true Southern courtesy, that he could not 
see his way clear to issue the injunction, although 
he would like to do so, but of course he would 
attend to the subpcenas, 
*¥ xX * 


Some time ago the General Manager of the 
Railway Tepartment of the G. E. Company is- 
sued a confidential circular letter to the agents 
explaining the alleged defects in the construc- 
tion of direct-coupled generators manufactured 


` bya large firm of world-wide reputation. This 


letter, of course, distorted facts in order to give 
the G. E. agents talking points, and the letter, we 


understand, was promptly answered by the other . 


company explaining matters satisfactorily to pro- 
spective purchasers of apparatus. One of the 
agents of the Chicago office, well known for his 
libertine ideas, and for that reason well adapted 
to follow out the disreputable methods of the 
G. E. Company, went to a general contractor, 
leaving a copy of the circular jetter, but omit- 
ting the head-line and signature, with the state- 
ment that this letter contained the ùnbiased 
opinion of an electrifal expert who had investi- 
gated the General Electric Company’s compet- 
itor's direct. coupled machinery. There are 
legitimate and illegitimate methods employed in 
selling, and we must class deliberate lying as a 
disreputable method. But what can be expected 
of salesmen in a company headed by a confidence 
man and managed from the first like a bunco 
game ? 
*¥ * * 

Mr. W. W. Gigss, of the Chloride Accumulator 
Company, has something interesting to say in 
this issue in regard to the widely advertised in- 
junction recently secured by the Accumulator 
Company. The chief fact of interest to the 
trade in all this controversy is that Mr. Gibbs’s 
Company has given us a storage battery which 
isacommercial success—the first one in America 
to be sold under guarantees which make it a 
safe investment. They are able, moreover, to 
fight their battles in a way to furnish the public 
with both entertainment and instruction. 

*¥ %* * 

We understand that many of the Atlanta visit- 
ors will make a pilgrimage to Dahlonega to pay 
their respects to the Hon. Dink Botts. 


ELECTRICITY. 


A LOCAL Detroit paper states that there is an in- 
tense feeling of gloom pervading the offices of 
the Public Lighting Commission in Detroit. Mr. 
Alex. Dow, the engineer of the commission, is re- 
ported as saying : ‘‘ It is realized that we are to 
be left by the mayor at the mercy of all the 
interested and corrupt forces that are at work 
against the Commission’s contracts and against 
the public lighting policy.” We cannot report 
the situation in Detroit, because there is uo situ- 
ation there. It looks, however, as though the 
McDonald interests would win the long fight. 

We wonder if Engineer Dow is not ready now 


to admit that ELECTRICITY was right in stating 


that he had made the mistake of his life in ac- 
cepting the appointment from the Commission? 
His salary has not been large and we are cer- 
tain he has been kept very busy. 
* * * ? 

Tuae city of Toronto has apparently abandoned 
the municipal plant idea, it having been shown 
that the Toronto Electric Light Company's prop- 
osition was lower than the city could hope to 
equal with a plant of its own. The only place 
for a municipal plant isin a town which cannot 
support a commercial company. Then the cor- 
poration is justified in giving the citizens the 
benefits of the electric light—and making them 


pay for the luxury in increased taxes. 
x * * 
We salute our esteemed contemporary, the 


Pacific Lumberman, Contractor and Electri- 
cian, on the independence shown ın its com- 
ments on Dr. Addison and the General Electric 
Company’s methods in the West. There is noth- 
ing wrong with electrical transmission, and if 
our California friends will only patronize the 
proper companies they will have no trouble with 


their plants. A second-class dentist, however, 


should not pose as a first-class engineer. 


The Battie of the Quacks, 


Does Electric Treatment Enhance or Destroy Beauty ? 


WHERE TO APPLY IT. 
(From the Chicago Record.) 


Electricity is greater than any cosmetic as a beautifier. 
It also puts mòre and firmer flesh on the face in a shorter 
space of time than any known tonic. Its effect is healthier 
than any oil, cold cream Cr manufacturers’ evils that are 
in continual use by slender women desirous of tke abol- 
ishing of prommiuent benes and Wrinkles. The amount of 
current to be turned on can be learned from any physi- 
clan, and there are not suficient volts to cause death. 

It should be applied at the two extremes of the 
day. i 


BARBAROUS CRUELTY, SAYS THE VENDER OF COS- 
METICS. 
(Mme. Yale in the Chicago Despatch.) 

The electrical treatment is a cruel one. The tender face 
is scorched and burned and to save a little of the pain the 
deadly drug cocaine is used. The art of beautifying 
should be made a universal study, and it should be 
adopted as one adopts the study of any other physical, so- 
cial or moral law. The electrical and polsonous treatments 
are those of wanton cruelty and should be avolded, and I, 
who have had nineteen years’ live experlence in this great 
work, advise you to shun them as you would sbun food 
that Is polsoned. 

Mme. Yale is a beautiful woman despite her 
— years, and she advocates cosmetics. 

Prof, Rowland, the leading physicist of this 
country, Prof. Houston, President of the Ameri- 
can Institute of Electrical Engineers, and Nikola 
Tesla are three of the ugliest men one could find 
in a day’s search. 

Therefore the burden of proof isin favor of 
cosmetics over electricity as a beautifier. 
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Street Railway and Illuminating Properties. 


The first annual statement of the above com- 
pany shows: 


Securities received from the G, E., CO.......«.... mae caer 
“ ‘ * other Co’S.........ceeees 683,51 


Par values of securities disposed of during the 


VORP ici ioro Rate afk Sue eke oe Ge eee ARS POSES 2,472,229 
Securities now held At par........... cence es serete dere 
Cash balanCe........ssesssssso os sosososesrenesese ke 
Income acct. balanCle.........ssesescrceesseerersero ’ 


There have been retired during the year 13,561 
shares preferred stock at an average cost of 
$92.19, showing that the syndicate has realized 


from the securities sold (par $2,474,229) $1,269,- 
006. On this basis the syndicate would realizea 
profit of $2,418,000 in round numbers on their 
investment. Thus their original commission of 
$450,000, or a net profit of $2,868,000 on an in- 
vestment of $4,050,000. 

These figures, however, are presumably too 
small, as the poorer securities have, to our 
knowledge, been disposed of first. There are 
several dividend payers among the remainder. 
We are convinced that the final balance sheet 
will show a much larger rate of profit. 


Our English Friends are Strong on 
brations. 


Nearly every part of London and its suburbs 
is supplied publicly with the electric light. The 
latest installation inaugurated is at Hampstead, 
where about £30,000 has just been expended upon 
plant, buildings and machinery. On Monday 
night, October 1st, a commencement of the sup- 
ply (both public and private) was made, the event 
being celebrated by the usual festivities. The 
Vestry have the work in their own hands. 


Cele- 


The Old, Old Story. 


Trolley vs. Horses. 


During the last quarter of 1894 the Newburg 
(N. Y.) Electric Railway was operated by elec- 
tric power, but during the same time in 1893 
horses were used. A comparison of the results 
shows a wonderful change. During the 1894 
quarter the gross earnings from operation were 
$20,222, against $6,301 during the 1893 quarter. 
Operating expenses were $9,082 against $5,377, 
making the net earnings from operation $11,139 
against $924. The gross income was $12,278 as 
compared with $1,005 last year. The net in- 


come for the 1894 quarter was $7,756. During 
the 1893 quarter the cost of operation was 82.11 
per cent. of the gross earnings. In the 1894 
quarter electricity had cut down the percentage 
to 44.85 or to 45.75 including taxes, 


Cleveland Electric Club. 


At the annual meeting of the Cleveland Elec- 
trical Club, President C. W. Wason delivered a 
retrospective address, in which he congratulated 
the club on its success, both from an educational 
and financial point of view. Treasurer O’Neil's 
report corroborated Mr. Wason’s remarks. The 
election of officers resulted as follows: President, 
C. W. Wason; first vice-president, B. M. Barr; 
second vice-president, T. E. Adams; secretary, 


H. D. Davis; treasurer, E. W. Moore; board of 
mauagers, R. M. Fuller and George W. Cleve- 
land. President Wason will give a compliment- 
ary dinner on October 24, 


Adopt American Habits and Take It Straight. 


(From Lightning, London.) 


I have received this week a somewhat amusing letter 
froin a correspondent Who wishes to apply an electric cur- 
rent to the purification of well water from iron contami- 
nation. His chtef objection to the use of this water is that 
it turns whiskey black. 1t seems to me that he has by no 
means proved that the water is at fault, and, akhough I 
ain not a chemist, I would suggest to bim to look to his 
Whiskey as well as his water. Blackening by tron salts 1s 
usually due to sulphuretted hydrogen or tannin, and it 
must be a poor sort of whiskey that contains either of 
these ingredients. 
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Sad Affliction to the Family of Mr. Thomas 
B. Kerr. 


One of the saddest accidents caused by the 
recent gale along the coast occurred in Engle- 
wood, N.J., in the home of Thomas B. Kerr, on 
the night of Monday, the 8th inst. At about 5 
o'clock, when the wind was most furious, a 
chimney was blown over on the roof of his 
home on Chestnut street. The mass of brick 
crashed through the roof and fell upon his 22- 
year old daughter, Miss Mary M. Kerr, as she 
lay asleep. She died of her injuries two hours 
later. 

Mr. Kerr was not at home, having been de- 
tained in New York over night on business. In 
his house were only Mrs. Kerr, her daughter 
Mary, her 15-year-old son Clarence, and two 
maid servants. 

Miss Kerr had been busy preparing for a party 
which was to have been given on the 10th in 


. honor of her brother's twenty-first birthday. 


The invitations had been issued and all the 
young society people of Englewood, as well as 
many in New York, were anticipating a pleasant 
time. 

Mr. Kerr is a member of the law firm of Kerr 
& Curtis, 120 Broadway. 


The Gigantic Wheel in London. 


For some time past there has been in course of 
erection at the Earl’s Court Exhibition, London, 
an immense wheel after the style of the Ferris 
Wheel recently exhibited at the World’s Fair. It 
was intended to make this an additional attrac- 
tion at this year’s exhivition, but as the work 
could not be completed in time the exhibition 
has been prematurely closed. The diameter of 
the wheel is to be 300 feet. The horizontal axle 
alone will weigh 58 tons and the plummer blocks 
11 tons each. The erection of the wheel spokes 
and rim will be dealt with in four sections, each 
weighing 150tons. There will be forty carriages, 
each capable of carrying forty passengers, butup 
to the present only one of these has been de- 
livered. Two 50 m.p. steam engines (Robey) 
will rotate the wheel. Esch carriage will be 
lighted by electricity and there will be a double 
line of electric lamps all round the rim of the 
wheel. A separate engine will drive the dyna- 
mos. 


New York Electrical Society. 


On Thursday afternoon, October 11, about one 
hundred members of the New York Electrical 
Society paid a visit of inspection to the new per- 
manent electro-disinfecting plant on Riker’s 
Island. The boat conveying the party left the 
pier at the foot of East 33d street and was met at 
the island by Commissioner Andrews, who con- 
ducted the party over the plant and made an ad- 
dress explaining the system. The method is a 
modification of the Hermite process and consists 
in merely electrolyzing sea water. The building 
contains six large wooden tanks, into which the 
sea water is pumped at one side and from which 
it is discharged at the opposite side after passing 
the large electrodes situated just over the dis- 
charge pipe. 

The tanks are arranged in three series of two 
each, and each pair is supplied with a current of 
750 amperes at 14 volts by three Hockhausen 
dynamos. The capacity of the plant is 1,200 gal- 
lons of electrolzyed water per hour. 

The action of the disinfectant is said to be due 
to the formation of hypochlorite of the salts in 
solution, and its effect on Riker’s Island, which 
has been used as a dumping ground, have been a 
very great success, 

The party returned to the city about 5 P. m. 
and were shown some experiments on the ehem- 
ical effects of the disinfectant on the return trip. 


Professor Barrett’s Book. | 


ELECTRICITY 4T THE WORLD'S COLUMBIAN EXPOSI- 
TION. By Pror. Jonn B. Barrett, 12mo, pp. 
501. Chicago, 1894. Price $5. 


We have already noticed briefly Prof. Barrett's 
book, for which we have never received any 
thanks, yet real merit is never injured by news- 
paper criticism. 

A copy has been at band for some weeks. We 
have not read it carefully, and we don’t see how 
any one could unless he could find enjoyment in 
the constant perusal of trade catalogues. 

The illustrations are good, some of them ex- 
cellent, the most striking one being the full page 
frontispiece representing the Professor engaged 
in his literary work. There is a far away look in 
lis eyes as though he were expecting some ideas 
to float in at the window. After a somewhat ex- 
tended acquaintance with books and writers, we 
can say that this is the first instance we have 
noticed of a living author publishing a portrait 
of himself in a work of this nature. Itisa fash- 
ion heretofore confined to cheap novelists. But, 
as the Professor isa man of good taste, it must be 
all right. 

The book ought to have a large sale. Every 
concern whose exhibitis described ought to buy at 
least ten copies for advertising purposes. The 
matter furnished by each one has been printed 
almost verbatim, and is of course discriminat- 
ing. 

There isa good deal of matter which seems 
trivial to us--but we did not edit the book. 

It is stated that the ‘‘ Electric Light Scarf Pin 
(exhibited by Otto Rauda) consisted of a small 
incandescent lamp mounted on a scarf pin, with 
silk-covered conducting wires,” etc. This fact 
should not be lost to history. 

We are also told that in the lighting of one ex- 
hibit ' there were twelve byzantine arc lampe, 
six nickel-plated arc lamps, eight regular are 
lamps,... fourteen regular arc lamps, and two 
twin-carbon arc lamps,’’—all novelties and worth 
mentioning, of course, 

Schuckertt ‘sic) is only one of a score of words 
which are misspelled throughout, showing that 
Doctor Hornsby, who received a first-class com- 
mon school education at Heidelberg College, Tif- 
tin, Ohio, did not give enough attention to proof- 
reading. 

In the chapter devoted to the electrical press, 
there are mentioned only five journals. A page 
and a half is given to the Western Electrician, 
a half page to the Electrical Review, an eighth 
page to the Electrical Engineer, and none at all 
to the Electrical World or ELEcTRICITY. This 


shows the relative value placed upon the free ad- 
vertising offered by the Chief of the Electrical 
Department in his great book by the various 
journals. The first time the Electrical World 
and ELECTRICITY ever agreed on anything was in 
considering this value nil and declining to fur- 
nish copy for a free puff. 

There is no mention of the electrical quacks 
who occupied a large share of the gallery space. 

Why were they not again assedised ? ` 


Review of Industrial Literature. 


The Engineering Magazine began a new de- 
partment with the October number, being a 
monthly review of the leading articles in the “in. 
dustrial press.” 


Properly edited by a man of wide knowledge 


and the necessary discrimination, this should be 
a valuable department. 


— 


Removal Notice. 


Messrs. G. M. Angier & Co., New England con- 
tractors for the Mather Electric Company, have 
removed their offices from 116 Bedford street, to 
64 Federal street, Boston, Mass., where they 


have secured a suit of offices fa i i 
! t | r more suita 
for their business than the old quarters. an 
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GENERAL ELECTRIO’S METHODS, 


Peculiar Situation of the Pennsylvania Q. E. Company 


[STAFF CORRESPONDENCE OF ELECTRICITY.) 

We received some time ago a request fora re. 
port on the affairs of the Pennsylvania Genera] 
Electric Company and on some of the loca] 
lighting companies in the neighborhood of Phil. 
adelphia. As our knowledge of these companies 
was limited, and of the most general character 
we withheld our opinion until wecould make A 
careful investigation. 

From the Second Annual Report of the G. E. 
Company, in the list of stocks owned in manu. 
facturing and other companies we found that 
the G. E. Company owned stock in the Penn- 
sylvania General Electric Company to the 
amount of $468,000 par value. There was noth- 
ing in the report, however, to show at what yal- 
uation this amount of stock was carried upon the 
books of the company. We knew that the Penp- 
sylvania General Electric Company was capital. 
ized at $500,000, and that this stock had been ac- 
quired by the G. E. Company from the T.-H. 
(Boston) Company at the time of the consolida- 
tion. This showed us that the U. E, Company 
held 4,680 shares of stock out of a total of 5,000 
shares. For a moment a feeling of pity came 
over us for the unfortunate minority holders of 
the 820 shares of stock. We asked ourselves, 
How does it happen that the G. E. Company do 
not own these 320 shares? We knew that the 
Lynn shoemakers were not in the habit of giving 
anything away, or of overlooking anything that 
was not nailed down. We think our feelings 
must have been somewhat similar to those of 
some great inventor who stands on the very 
verge of making a great and important dis 
covery. We made careful mental notes and 
then continued our investigations, resolving to 
return to this point at our leisure. We next 
made a mcst careful and thorough search of the 
records of the New York, Boston and Philadel- 
phia stock exchanges without being able to find 
any record of any dealings in this stock. 

We resolved, however, not to let the matter 
drop, but to return to the points of discovery 
and do further prospecting. ‘These 320 shares of 
stock kept continually coming into our mind, 
and the subject seemed so very inviting and 
promised such interesting results that we re- 
solved to lose no time in. resuming our search. 
We believed that we had struck a lead that would 
develop a most interesting state of affairs, and 
even at this early stage we could plainly see the 
finger of Charles of The Gulden Rule most con- 
spicously in the pie, and the most unmistakable 
evidences of T.-H. Boston financial genius avd 
business finesse. These last few words do not 
exactly convey our thoughts at the time, but we 
will defer drawing on our reserve fund of 
good old Anglo-Saxon until later on. It is more 
expressive, if not always quite so polite. We 
had good reasons for believing that in the City 
of Brotherly Love we should find the holder of 
the 320 shares of stock in the person of some 
confiding, long-suffering and unsophisticated 
Quaker. How far we were correct in our sur- 
mises our readers will see if they will follow us 


_ through to the end of our journey. 


Arrived at Philadelphia, we proceeded to con- 
sult the City Directory. We found that the offices 
of the company were located at 509 and 511 Arch 
street. It afterwards turned out that we were 
very fortunate in having correctly copied the 
address, as we otherwise would have been unable 
to locate the offices, for there were no signs oF 
any other indications upon either of the build- 
ings to show that they were occupied by the 
Pennsylvania General Electric Company. The 
building at 511 isa very ordinary looking Wo 
story affair witha mansard roof. Upon this roof, 


` i anoe than its neighbor, 


eo 
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street, is a weatherbeaten sign 
i unintelligible name of some former 
panera “We were able to decipher sufficient 
to show that the concern had been engaged in the 
theatrical lithographic printing business The 
building at 509 is even less pretentious in appear- 
but while itis only 8 

a certain sense the 
This is probably due 


and facing the 


aingle story front, it is in 


ore striking of the two. 
ae fact that 1t is painted a deep black and 


has every appearance of being an undertaker’s 
establishment. It was formerly used for an ln- 
surance patrol station, but was abandoned some 
years ago OD account of its being entir ly inade- 
quate for the purpose. The firemen and horses 
are now located across the street in what might 
be well called luxurious quarters in comparison 
with their former home. Like its adjoining 
neighbor, no signs were visible except the 
old sign of the Thomson-Houston Electric 
Light Company upou the front window. We 
have received numerous explanations why these 
buildings have never been properly provided 
with signs, Among others we have heard that 
the old T.-H. sign was ‘just left on for luck.” 
It has occurred to us that a possible solution 
might be found in the fact that the consolidation 
only took place two apd one-half years ago and 
that even the Schuylkill River does not run 
through Philadelphia. We believe that the com- 
pany’s branch offices at Pittsburg and Baltimore 
are properly provided with signs, according to 
nsual business custom, for the benefit of the in- 
telligent business public. The basements of both 
buildings and the greater portion of the ground 
floors are used for storing supplies and machin- 
ery. The rear portions of the ground floors are 
nsed for a repairaud machine shop, and the 
storage of second-hand dynamus and railway 
motors, acquired, we presume, by the well- 
known exchange (?) process. We noticed a 
number of T.-H. arc dynamos in various stages 
of debility waiting their turn to be put through 
the “rejuvenating process” in the adjoining 
machine shop. ‘I'he process is reallya very 
simple one, but to the uninitiated the results at- 
tained are most astonishing. The best proof of 
its success is the fact that a second-hand T-H. 
arc dynamo has never yet been sold by this com- 
pany. Machines in use five years are repainted, 
brushed up and sold as new toconfiding country- 
men. To our inexperienced eye the greater part 
of the machinery in sight, aud what was partly 
visible through the broken boxes, was of but 
little more than scrap value. We were beginning 
to think that in some respects the Quakers might 
not be so very slow after ull. We then proceeded 
to the offices on the second floor, endeavoring to 
recall, as we mounted the stairs. a quotation that 
Would express what was passing through our 
mind. But we couldn't. 
. Reaching the offives upon the second floor we 
inquired for the general manager. He was said 
to be in New York. Neglecting toinquire for the 
family relations, we then inquired for the sec- 
retary. We were informed that the secretary 
had resigned some monthsago. Our next inquiry 
was for the treasurer. We were unable to learn 
that there ever had been such an officer. In de- 
spair we inquired fur several old Edison men, old 
acquaintances of ours, whom we had long known 
as formerly connected with the Edison General 
Electric Company’s interests in Pennsylvania. 
We were informed that none of them were any 
longer connected with the company. We thought 
of the old T.-H. sign, previously noted, and 
smiled. The sign was perhaps all right after all. 
We were informed that if we would wait, one of 
= department managers would be in shortly 
aA saa see us. A chair was finally given us, 
ee © seated ourselves in a sort of hallway into 
Ich the different offices opened. While wait- 
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ing we took occasion to look around us. We 
will always be ready and willing to refute any 
charges of extravagance or waste of money hav- 
ing been made in furnishing these offices, We 
do not wonder that the firemen and horses moved 
away. 

Our next letter will contain a complete report 
on the Pennsylvania General Electric Company 


‘and information which will be anything but gen- 


eral in its character. 
Philadelphia, Oct. 12. 


— Á M Mii 


RIGHTS OF ELECTRIC COMPANIES. 


Underground and Overhead Wiring. 


BY R. D. FISHER. 

The subject of electric wires is receiving care- 
ful consideration at the hands of legislative, 
municipal and judicial powers, Highways in 
their primitive state were opened and dedicated 
for communication as well as travel, and in 1843, 
when the electric telegraph was assured, it natu- 
rally sougbt the public highways. There was 
little danger and no damage to private interests, 
and for many years little or no litigation grew 
out of it. But within a few years past the uses of 
electricity bave marvelously multiplied; for all 
these uses the current must be distributed from 
a central generative source and carried by wires 
throughout the various ramifications of a system. 

Legislative powers, however, readily recognize 
the useful and necessary presence of these con- 
ductors; that their subserved purposes are pub- 
lic and the conveniences emanating are enjoyed 
by all. The inventive genius of the age demon- 
strates that their use is far more likely to increase 
than to diminish. Their relations, therefore, to 
the public and private rights in the public streets 
and ways must be defined by legislation, con- 
flicting rights must be adjusted by the courts, 
and the mode of suspending or laying wires must 
be determined and controlled by municipal au- 
thority. 

The police power of a State must be exercised 
in a reasonable way. That power is derived from 
the Federal Congress. One of the State courts 
first confronted with this question was that of 
Pennsylvania, wherein it was held that a city bas 
the right, if so empowered by its charter, to 
supervise and control, by proper and reasonable 
ordinance, the erection of poles upon and the 
stretching of wires along its streets and ways 80 
long as such grant did not destroy or abridge the 
rights secured by the Federal statutes. But the 
multiplicity of wires has grown to a network 
of unsightly and conflicting interests, and acting 
on the line of the Pennsylvania Court the Fed- 
eral Circuit Court of Southern New York has 
ruled that State legislation compelling the placing 
of wires under the surface of the streets ina city 
is not in conflict with the Federal act, nor an in- 
vasion of rights because such streets are letter- 
carrier routes or post roads. 

Until quite recently statutory regulation of 
subways has proven partially futile because of the 
mistaken notion that subways would not be suc- 
cessful, and legislatures were inclined to limit 
municipal corporations to rules of experimental 
action. But the question is thoroughly settled 
that, through proper legislation, municipal cor- 
porations may be fully empowered to deal with 
the matter of subways for wires, subject to general 
regulations or restraints as experience may have 
shown to be either necessary or impossible. 
(See 2 Interstate Com. Rep., 533; 6 Railroad and 
Corp. L. T., 105, and 38 Fed. R., 555. ) 

Almost the first legislation on this subject was 
that of New York, creating ‘a Board of Com- 
missioners of Electric Subways,” subsequently 
denominated The Board of Electrical Control in 
the City of New York. The act was held con- 
stitutional and the board was upheld in its refusal 
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of permits for the continuance of electrical con- 
ductors above ground. 

Other States now have similar statutes, and the 
former resistance to their observance has nearly 
ceased, the companies themselves growing more 
anxious to place their wires undergrouad for 
their own benefit. 

But un‘er these statutes numerous actions at 
law were fostered and the decisions at our com- 
mand are somewhat conflicting. It would seem 
to follow from weight of judicial authority tha 
municipal corporations have not the power to 
order existing overhead lines lawfully put up to 
be taken down and put underground, and there 
are few reported cases growing out of an attempt 
by mere municipal authority to compel an exist- 
ing system to be placed undergronnd. 

To set out the general provisions of the Ameri- 
can statutes on the subject of underground wires 
would require more space than we can claim 
hence, for purposes of review by interested par- 
ties. we cheerfully add the following table of 
legislative acts concerning the erection of or re- 
moval of overhead wires and placiug them in 
conduits or subways: . 

Connecticut—Laws 1887, Chap. 33, and Gen. Stat. 1887 
Secs. 1477, 3946. 

Nebraska—Gen. Laws 1887, p. 123. 

Massachusetts—Acts, etc., 1880-81, Chap. 83, Sec. 1. 

New Jersey—Supplemental Laws 1882, Chap. 172; Supp 
Revised, 1023. 

New York—1879, Chap. 897; Amended, 458, Laws 1884 
Chap. 584, 1884; 499, 1885, and Chap. 716, 1887. 

Alabaina—Code 1887, Sec. 3219. 

Arkansas—See Digest, 1883. 

Dakota—Sec. 3025. 

I1inois—1883 Laws, p. 178; Rev. Stat., Sixth Ed., p.1471-72. 

Indiana—1888 Rev. Stat., Chap. 43., Secs. 4181, 4192. 

Ohio—1890 Rev. Stat., Sec. 3454. 

Loulsiana—1876, Sec. 3760. 

Minnesota—Kev. Stat. 1891, Sec. 2632. 

Vermont—Rev. Laws 1888, p. 702. 

Virginta—Code 1887, Sec. 1287. 

Oregon—Gen. Laws 1872, Chap. 58. 

U.S. Rev. Stat., Sec. 5253. 


Pumping Coal Through Pipes, 


A Striking Suggestion—The Plan as Outlined 
by the Inventor. 


A company composed of some of the most con- 
servative business men in this city has recently 
been organized to put into practical operation a 
pipe line for pumping coal from the mines to the 
seaboard. 

The following details of the plan and the argu- 
ments in favor of it were presented to a represen- 
tative of ELECTRICITY by the inventor, Mr. Wal- 
lace C. Andrews: 

‘ I believe that I have invented a new and ex- 
ceedingly valuable method of transporting coal 
from the mouth of the coal mine to the general 
market or place of consumption, I first grind 
the coal to a fine powder, and by the well-known 
process of ‘ washing coal’ I remove an average of 
15 to 20 per cent. of wortbless matter. This con- 
sists of sulphurets of iron, dirt, rock and slate 
which form the ash and clinker. Having thus 
purified the coal, I mix it one-half coal and one- 
half water, and pump it (precisely as orude oil is 
pumped) to market and deposit it in settling 
ponds or basins. These are cheaply made of 
earth embankment, with the ordinary plow and 
scraper. They will store 10,000 tons per acre. 

" The quality of pipes is sufficient for the pres- 
sure, also size and quality of pumps; suitable 
grinding machinery is already inuse;the washers 


for purifying the coal are in use in the four great 


countries of the world—the United States, Eng- 
land, France and Germany. To the plodding 
German mind, and to their necessities we are in- 
debted for the highest perfection in coal washers 
and also the recovery of the volatile and gaseous 
portions of bituminous coal in the process of cok- 
ing, now in this country absolutely wasted. 

“ We have in this coantry an exceedingly waste- 
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ful and reckless method of mining and handling 
our coal. Many millions of tons are wasted an- 
nually, and it is said that there is probably gas 
enough going to waste at the open-top coke ovens 
in Pennsylvania and West Virginia tolight every 
principgl city and town in the United States. It 
is a part of my aim to save the waste, and to pro- 
duce a better quality as well as to cheapen. 

‘“ One hundred and fifty million (150,000,000) 
tons of coal were mined in the United States in 
the year 1893, all of which was taken from the 
mines, and after, in most cases, repeated hand- 
lings, delivered in some form to the consumer. 
The cost of doing this by present methods is 
reckoned by hundreds of millions of dollars per 
annum. It is not done for $1 per ton ; one-half 
of it is not done ror $2 per ton; 50,000,000 tons of 
it is not done by present methods fur $3 per ton. 

“The cost of grinding will not exceed six cents 
per ton at or near the mouth of the mine. I 
also have proposals from Germany to establish 
here their latest machinery for washing coal, and 
guarantee it in plants of 500 tons per day at three 
cents per ton, and in plants of 1,000 tons per day 
at two cents per ton. This makas, say, ten cents 
per ton for grinding and washing at or near the 
mouth of the mine. They also guarantee that 
the coal thus purified will have but abont three 
per cent, of ash and clinker, whereas coal as now 
shipped from the miues and delivered to the con- 
sumer by the present method of railroad and 
water carriage gives from 10 to 15 per cent. ash 
and clinker, and in many cases even more than 
this. The cost of grinding and pvrifying the 
coal is ten cents per ton, and the coal is worth at 
least fifty cents per ton more to the consumer. 

‘ I have a report of tests made in Germany in 
the use of fine coal, showing an increase of 20 
per cent. of evaporation; I have also a report of 
tests made in Pittsburg, showing 20 per cent, 
increase as compared with lump coal, I think 
my estimate of the increased value of the coal to 
the consu'ner, thus ground and purified, taking 
the country at large, an’? especially at points 
where coal is expensive, is a fair one at 50 cents 
per ton. When the dry powder of bituminous 
coal is blown into the fire-box the atoms explode 
and form the next best fuel to natural gas, 

“The following table is made up from actual 
tests showing the coal-carrying capacitv of pipes 
in tons per twenty-four hours : pumping stations 
30 to 40 miles apart, according to grade (supposed 
to average from New York to Chicago 30 miles 


apart), with 1,200 lbs. pressure per square inch. 
Size of Pipe. Capacity per 24 hours, 


4-inch will deliver..........eeeeee ss 820 tons of coal. 
6 " GEM dain ESED eats 890‘ as 
8 "e Ui Aea oS hes 1,824 * s 
10 * ee Sere A 3,168 " “6 
12 " e i aeee 5,120 * te 
16 «CO er A E 10,240 ~ “ 
18 “" Mp areeni uaaa Tenna 13,760 “ $: 
20° ir he eae eaves 17.920 “ + 
24 s fetes deem hee’ 28,160 “ t 


« Where the world has been mistaken is that it 
supposed that this mixture would clog up the 
pipes. I find there is no tendency whatever to 
do this. 

‘6 We have found that we can not only pump a 
mixture of 50 per cent. coal and 50 per cent. 
water, but as high as 90 per cent. coal and ten 
per cent.water. The delusion has been that peo- 
ple supposed the coal to be so very much heavier 
than the water. The fuct isthat when pulverized 
to a fine powder, measure for measure, the coal 
is the lightest, because of the air it contains. 
When sent through the pipe line, however, and 
delivered into tanks or settling ponds and becom- 
ing quiescent, it settles very readily; 90 per cent. 
will settle the first hour, aud the water is ready to 
be drawn off the next morning. 

‘‘ The following is a synopsis of what I believe 
to be the facts as regards the saving in transpor- 
tation: 


‘* That coal can be carried by pipe line for one- 
tenth the cost of the carriage by railroad. I mean 
by this that the actual cost of carriage by pipe 
line per ton and the actual cost of carriage by 
rail per ton will be as one to ten. 

“ That the distribution of coal at the terminal 
points will show advantages equally great; that 
is, delivery into the settling ponds will be only 10 
per cent, per ton of the usual and average cost of 
unloading coal; and that the delivery out of the 
settling ponds to the consumer, and to vessels, 
will be only 10 per cent. of the average cost by 
present methods.” 

The following is an extract from the award re- 
ceived for this system at the World’s Fair : 

‘¢ This exhibit is most remarkable, and we be- 
lieve the method pregnant with certainties for 
the future transportation of coal from distant 
points through main pipes. as surely as for local 
use. 

‘+ Our judgment is that this method is destined, 
ere long, to become the carbon thoroughfare for 
the transportation of the motive power of the 
coming ages, and, forits great economic features, 
we recommend an award.” 


The Chemical Theory of Accumulators.*—II. 


BY E. J, WADE. 


Electrical energy does not exist as such in any 
galvanic cell, whether primary or secondary, 
but can only be absorbed or given ont through 
the agency of corresponding chemical changes 
taking place in the cell itself, and its whole elec- 
trical behavior as regards E. m. F., resistance, ca- 
pacity, and so on, could be predicted and ex- 
plained were the nature of these changes exactly 
known. During the last twelve yearsa great 
deal of work bas been done on lead storage cells 
in this direction and many valuable facts bave 
been asceitained; yet at the present day very 
little is decisively settled as regards the precise 
chemical reactions that occur, and consequently 
many important characteristics, both good and 
otherwise, still remain to be satisfactorily ac- 
counted for. Probably many consider that time 
devoted to the elucidation of obscure chemical 
problems might be utilized to far greater ad- 
vantage in attempting to construct better and 
more practical cells, and they are quite indifter- 


. ent to questions of normal and basic sulphates, 


suboxides, peroxides, ete., but this is a mistake. 
It is trne that in very few cases have the chemi- 
cal theorists pointed the way to any improve- 
ments not already embodied in the best practice 
of the time, but rather have had to formulate 
their theories so as to account for electrical facts 
already ascertained; but probably it is for this 
very reason that storage cells are stillso far from 
practical perfection, and have progressed so 
slowly as compared with dynamo-electric ma- 
chinery and other apparatns in whose develop- 
ment theory and practice have gone hand in 
hand. A good deal has been said at one time and 
another about storage battery engineers and 
manufacturers not being chemists; but neither 
have the chemists who have gone into the sub- 
ject been electrical engineers, snd practical ex- 
perience with storage cells ona large scale af- 
fords much information that could not possibly 
be obtained from laboratory experiments alone. 
In justice to the chemists, however, it must be 
remembered that the problems they have to face, 
even on their own grounds, are by no means 
easy. Dr. Frankland called attention to this in 
some remarks he made during the discussion on 
the paper py Prof. Ayrton and others on "The 
Chemistry of Secondary Cells,” read before the 
Institution of Electrical Engineers in 1890, + 

“ The physical qualities of the cell are capable 


* From The Electrician, London. 
ł Journal Inst. Elec. Engiueers, Vol. XIX, page 699. 


of very accurate estimation and investigation, 
But when you come to attempt to ascertain the 
chemical changes that occur in the charging and 
discharging of a storage cell you encounter for- 
midable difficulties. Nothing seems more sim- 
ple than to determine the chemical changes that 
take place in either the negative or the positive 
plate of a storage battery. It is not so inre- 
ality. The substance used as active materials 
are, in the first place, mixtures, and the materi. 
als obtained at the end of the reaction are also 
mixtures; and these mixtures are insoluble in any 
re-agent which does not decompose them. They 
cannot be volatilized, they cannot be subjected to 
any process of solution and crystallization in or. 
der to separate and purify their constituents.” 

Haphazard experimenting on accumulators, how- 
ever careful and painstaking, seems to have done 
all that it can do for them, and it now awaits for 
theory to point out more clearly the causes of 
the imperfections that «till exist and to indicate 
the conditions necessary for their elimination: 
or, at the worst, to show thatthe limits of ad- 
vance in any given direction have already been 
practically attained. 

Before attempting to decide what are the ac- 
tual chemical reactions taking place in a lead 
storage cell, it will be as well to first see what 
theories have already been advanced and how 
they have been evolved. Planté did not pretend 
to go at all deeply into the chemical causes of 
the physical effects that he obtained. He ob- 


served the formation of lead peroxide at the ` 


positive electrode, and that the local action set 
up between it and the metallic lead in immediate 
contact resulted in the formation of lead sul- 
phate, and, as he thought, the liberation of 
oxygen, but later research has shown that 
this is due to other causes. He also no- 
ticed the reduction of the peroxide to mon- 
oxide or litharge at the positive electrode; 
the oxidation of the lead at the negative elec- 
trode and the formation of films of sulphate on 
both; but on the whole he seems to have been 
inclined to ascribe the activity of the cell chiefly 
to occluded oxygen aud hydrogen. During the 
period immediately following Faure's introduc- 
tion of plates pasted with oxides, this view seems 
to have been held almost exclusively. Water, it 
was argued, was the real electrolyte, sulphuric 
acid merely being added to increase its conduc- 
tivity, and on charging was decomposed into its 
constituent gases, which were liberated and ab- 
sorbed at their respective electrodes. It was, of 
course, known that the first action of the oxygen 
was to convert all the active material at the posi- 
tive electrode into peroxide, but this oxide itself 
was supposed to take up more pas by occlusion. 
The well known property possessed by palladium, 
platinum, and ina lesser degree by a few other 
metals, of absorbing oxygen and hydrogen, espe- 
cially when in aspongy or porous state; Grove's 
gas battery; Siemens’s experiments on gas batter- 
ies built up of carbon plates saturated with salts 
of lead; —-these were the chief facts on which the 
theory was based, and the large capacity of 4 
Faure cell was ascribed to the enormous surface 
offered by the porous mass of reduced oxides. 

On discharging the cell the occluded gases re- 
combined to form water, but it was soon per- 
ceived that the active material at the electrodes 
underwent some change as well, and it was 
thought probable that metallic lead was oxidized 
to monoxide at the negative, and peroxide re- 
duced to the same substance at the positive. 

PbO?+H?0+Pb=Pb0O+H°0+Pb0. 

Dr. O. Lodge, in an able series of articles en- 
titled “Electric Accumulators or Secondary 
Batteries,” which commenced in the Engineer 
in May, 1882,* propounded what appears to have 


* The Engineer, May 16, 1882, and seq. Reproduced in 
The Electrician, June 10, 1882, and sey. 
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been the most advanced theory held up to that 
time. He still assumed that water was the es- 
sential electrolyte, and that the activity of the 
negative electrode was solely due to occluded 
hydrogen, and of the positive electrode during 
the earlier stages of discharge to occluded oxy- 
gen. The reduction of peroxide to monoxide is, 
however, recognized as an essential reaction, 
and ite snbsequent secondary reaction with sul- 
phuric acid to partially form lead sulphate is 
also noted. A number of interesting experi- 
ments are described on the formation of ** scums ” 
or films of non-conducting sulphate at the nega- 
tive plate, but this, as well as its oxidation, are 
supposed to only occur as its hydrogen becomes 
exhausted, taking the form of a crust of non- 
conducting materials that first appears at the 
surface in free contact with the liquid and gradu- 
ally increases in thickness as it spreads inwards. 
In fact, the formation of sulphate under any cir- 
cumstances is regarded as an unmitigated evil, 
so much so that it is expressly stated that the 
presence of an excess of acid in the cell must be 
avoided as conducing to the too easy production 
of this compound at both electrodes. 


Almost contemporaneously with Dr. Lodge's 
articles, some others by Messrs. Gladstone and 
Tribe, dealing only with the chemistry of the 
cells, appeared in the columns of Nature,* and 
these, afterwards collected and published in book 
form,? contained the first data obtained by actual 
analyses and still constitute the most important 
contribntion to the subject that has yet been 
made; for, with some comparatively unimpor- 
tant exceptions, and as far as they go, their con- 
clusions remain equally valid at the present date. 
They assumed that sulphuric acid, and not 
water, isthe electrolyte, and showed by chemi- 
cal analyses of exhausted plates that lead sul- 
phate, formed by direct combination with “ sul- 
phion” (SO*) is the normal and only product 
during discharge at the negative electrode, and 
they demonstrated that only the merest traces of 
the hydrogen liberated while charging are ab- 
sorbed in the reduced material. Their analyses 
of the positive elect-ode proved that the peroxide 
was alsy converted into lead sulphate, most prob- 
ably in two stages, In the first place, the hydro 
gen of the acid would reduce it to monoxide 
with the formation of water. 


PbO'+H'?SO!+ Pb=PbO+H?0+PbSO!. 
Then this monoxide would re-act with the sul- 


phunie acid with the formation of lead sulphate 
and another molecule of water. 


PbO+H'*SO'=PbSO!+ RO. 
The ultimate result would, therefore, be the 
formation of a molecule of lead sulphate at each 
electrode at the expense of two molecules of sul- 


phurie acid, which would be replaced by two 
molecules of water. 


PLO?+2H'S0'+ Pb= PbSO!+2H?0 + PbSO!. 

in addition to this it was shown that the local 
action between the peroxide and the metallic 
Support was of exactly the same nature, and 
might be expressed by the same equation, both 
being converted into lead sulphate. 

This new theory gave rise to considerable con- 
troversy at the time between Messrs. Gladstone 
and Tribe and Dr. Lodge, and very well illus- 
trates the different points of view from which a 
chemist and physicist may regard the same phe- 
Romena, 

To the latter it naturally seemed highly im- 
Probable that any explanation of the cell’s action 
which involved the production of large quanti- 
hes of non-conducting insoluble lead sulphate 
could be correct, however strong the evidence 
by which it was supported. Lord Kelvin and 
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Dr. Lodge had both failed in their attempts to 
reduce pure lead sulphate by electrolysis with 
platinum electrodes in dilute sulphuric acid, 
although it peroxidized fairly easily; and even 
the best of Messrs. Gladstone and Tribe’s own 
experiments showed that this reduction only 
took place after the action of the current had 
been prolonged for some days and then not 
completely. How then was it possible for the 
same result to be obtained in a cell in a few 
hours, and with a complete absorption of the 
current until a very small percentage of sulphate 
still remained to be acted upon? Messrs. Glad- 
stone and Tribe, althoughthey had undoubtedly 
proved their case, do not seem to have recognized 
that in putting the chemistry of the cell ona 
better basis they had rendered its physics pro- 
portionately difficult to understand. Later ex- 
perience has shown that the conception of the 
distribution of the sulphate formed was largely 
at fault. Instead of the portion of the active 
material first acted upon being wholly converted 
into sulphate and producing a solid crust at the 
surface in free contact with the liquid, the action 
takes place more or less uniformly throughout 
the whole mass, owing to its extreme porosity, 
and leaves a nucleus of conductive material un- 
derneath, by which the current in charging is 
distributed to every portion of the plate. Mr. 
Swinburne and others have also shown that lead 
sulphate, when mixed witt !!tharge, reduces 
easily enough, so no doubt it is very largely a 
matter of conductivity, but this is not a complete 
solution of the difficulty, and a perfectly satis” 
factory explanation has never yet been pros 
pounded. 

Early in 1883” Dr. Frankland also showed 
that lead sulphate was the ultimate product at 
both electrodes, although he expressed his equa- 
tions in terms of hexabasic sulphuric acid 
(H*SO*+ 2H’°O or SH*O*), which he considers to 
be the real electrolyte. He demonstrated that 
neither oxygen nor hydrogen is occluded in the 
fully-charged plates, and drew attention to the 
fact that the changes in the specific gravity of 
the acid afforded a means of determining the 
amount of sulphate formed, and might be util- 
ized in practice to indicate the degree to which a 
cell was discharged. 

From this time onwards the double sulphat- 
ing theory rapidly gained ground, although even 
in 1866 the late Mr. A. Reckenzsun, who was ex- 
ceptionally well acquainted with all matters per- 
taining to storage cells, seems to have still ad- 
hered to the occluded gases theory. It is now 
almost universally accepted as representing the 
final results of discharge; but considerable dif» 
ferences of opinion still exist, especially with re» 
gard to the positive electrode, as to how far it is 
a primary electrolytic action which contributes 
towards the E. M.F. of the cell, and how far a 
secondary local reaction which is dissipated in 
form of heat. The chief practical outcome was 
a recoguition of the necessity for supplying cells 
with stronger acid and more of it, so that the 
normal sulphating could easily take place with- 
out the electrolyte becoming too weak. 

The corrosion or rotting of the positive grids 
and plates, by reason of local action with the 
lead peroxide, seems to have been considerably 
over-estimated by the early manufacturers, and 
Messrs. Gladstone and Tribe’s researches tended 
in the same direction. The users of cells were 
warned never to overcharge them, as this was 
supposed to reduce the skin of lead sulphate that 
otherwise protected the positive support and thus 

te local action. 
T ien Drake and Gorham, however, in 1886+ 
showed that the real protective coating was the 
dense film of peroxide into which the sulphate 
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was gradually converted, and that some over- 
charging was decidedly beneficial, as it hastened 
the formation of this film, besides reducing any 
residue of sulphate that was present elsewhere. 
On the other hand, they found tbat the over- 
discharging then generally practised was the real 
cause of the excessive sulphating, buckling and 
local action to which the cells were so liable. 
These views entirely revolutionized the methods 
of treatment formerly adopted and put them on 
the basis on which they have since remained. 
( To be continued. ) 


COST OF LIGHT AND POWER FOR A 
LARGE TEMPORARY PLANT. 


BY W. F. C. HASSON AND A. M. HUNT. 

The following data concerning the California 
Exposition and the expense connected with fur- 
nishing the necessary light and power may be of 
interest : 


Area enclosed in the Exposition Grounds... 160 acres 
Buildings supplied with electric light...... 63 
Height of Electric Tower...........cceeeseee 262 feet 
Dimensions of Grand Court..............00 0s 1000x500 ‘ 


Power was furnished for Exposition purposes 


as follows: 
56 arc JightS.............cceceee Mechanic Arts Building 


141 “ ..Manufac’rers’ and Liberal Arts Building 
112 ‘ .. Horticultural and Agricultural Building 
98 So 6 eee See Ueee new aoe mesa Grand Court 
160 8 - ea SeN ere Roadways, etc. 


42 es seseosesosensessessaeseee: seose PACTO Circuit 
1,788 Incandescent lights.. Exposition Buiidings and offices 
2,256 s Aa A AN Cornice lights 
3,212 “ E E E ere Electric Tower 

1 60-inch searchlight .................0m Electric Tower 
1 30-inch A E on Mechanic Arts Building 
19 small Date alan aae for Electric Fountain 


8 pumps for Electric Fountain; 2 pumps for Statuary 
Fountain; line shafting; fire pumps. 


Incandescent lights furnished Exposition............ 7,256 

Incandescent lights sold Exposition .......... ...... 1,876 
Total incandescent lights................ccce ce eee ee 9,112 
Ratio of total lights to lights sold, 4.86 : 1. 

Arc lights furnished Expositlon............. ccc ce cece 609 

Arc lights sold EXpOSItlOn......... cece cece cee cece neces 182 
Total arc UghtS......cceeeescecececeececaeccsseeceeecees “791 


Ratio of total lights to lights sold, 4.84: 1. 
Receipts for sale of light and power................ $26,279 
Charges per incandescent. lamp, period of Exposition, 88; 
charges per arc lamp, $75; period of operation, January 
27 to July 9, 1894. 


Hours of incandescent light service.................... 1,937 
Days Of arc NE DU serviC2........uusseseossoesresoarenns 154 
Number of electric fountain displays.................. 252 


The machinery used for supplying power was 
as follows: 

8 Heine bollers of 375 W.P. each. 1 Russell engine driving 
four 50-light T.-H. arc dynamos. 1 Buckeye engine driv- 
ing four 50-light T. H. arc dynamos. 1 Payne eugine driv- 
ing one 5U-light Standard arc dynamos. 1 N. Y. Safety 
engine driving One 50 and one 60-light Wood arc dynamos. 
1 Ohmen engine driving three 50. light Standard arc dyna- 
mos. 1 Ball engine driving two 50-light Western Electric 
arc dynamos. 1 Thompson engine driving one 50-light 
Western Electric arc dynamo. 1 Taylor-Beck engine 
driving one 50-light Western Electric arc dynamo. 1 Ham- 
{lton-Corliss engine driving One 300 K. w. T.-H, A.C. gen- 
erator. 1 Pitchford-Corliss engine driving one 150 k w. 
Wood A. C. generator. 1 Union Iron Works engine driving 
two 150 K.w. Western Electric D. C. generators. 1 Thomp- 
son-Corliss engine driving one 150 x. w. Edison D. C. gen- 
erator. 1 Hendy engine driving one 200 K. w. Edison rail- 
way generator. 1 Putnam engine driving two centrifugal 
pumps for statuary fountain. 2 Hendy engines driving 
shafting. 8 Dow fire pumps. 8 Dow pumps for electric 
fountain. 3 Dow feed pumps. 1 Smith-Vaile feed pump. 
1 4,000 H. P. Webster vacuum heater. 


The cost of material and labor for the installa- 
tion of the machinery was as follows : 


Erection of boilers, pipes, pipe-covering, etc.... $17,594.33 
Concrete foundation and foundation bolts for 14 


engines and 6 PUINDS........... cece ee cee eee 4,459.09 
Belting, shafting and sundries.................... 2,605.89 
RIG GUTS ivese stone tirreno srera hue cai ieeweus eeckcecs eu 573.00 
Oflice, wages and pay roll.............. cece wees 3,707.19 

POUR bio dis ears-aeaiviargees'd ieoa sath E E aa $29,019.5 


FOUNTAIN CONSTRUCTION, ETC, 
Electric Fountain, 
Total expense for rental and installation of 
pumps, purchase and laying of pipes, all pump 
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connections, and construction of flume and 
COOK E Biss A $18,692.72 
Statuary Fountain. 
Total expense for pipes, connections, etc........ 1,659.89 


WIRING. 
Three main buildings, for 307 arc lights.......... 
For 2,160 exterior and 1,587 interior incandescent 
lights.......... E eee Gee Wine te areca ee hak ae eee es 3,997.00 


$990.90 


RENTALS. 
Paid for use of boilers, engines, dynamos, wire, 
pole-hoods, etc...............cec00- EE E $17,528. 20 
EXPENSE 
for material and labor of installation of electric plant: 
WITE r eines od ca vince an sauna eer AnG $6,056.92 
Sundry materials...................0.00. 2,701.58 
Foundations for dynamos..............- 593.47 
Office, wages, salaries, etc.............. 5,709.40 $15,061.87 
The cost of operation of the plant from Janu- 


ary 27 to July 9, 1894, was as follows: 
ENGINES AND BOILERS. 


Coal, fuel oil and lubricating oll...............6.. $30,007.95 
Tools, supplies and repairs...............6.00 eee 1,886.93 
Office, salaries anu payroll, engine plant*...... 13,680.50 
$45.575.38 
ELECTRIC PLANT. 

COIDODS ges ieee ciesssods aeyad eeeainw tees $1,513.50 

Incandescent lampS...............0e00ee 2,072.20 
Tools, supplies, etC................6506. 987.61 4,573.31 

Salaries, 

Office............ EEA aaron Seeds 717.00 

IDSPOCHION...........cc cece cccccsceccess 359.38 
WAG68 os oecss eh Ord canes Pee ree eee 9,257.05 10,333.38 
l $14,906.69 


The following was provided for by special con- 

tract : 
ELECTRIC FOUNTAIN. 

Contract for erection, rental and operation of 

same, except splash basins, piping, pumps, 

etc., included in other statements.............. $21,000.00 

ELECTRIC TOWER. 

Contract for rental of machinery, wiring of tower, 

Operation of machinery and maintenance of 


laMpS8.... ees Seesed iw ctenes dreia e eena eE $22,745.00 
SEARCHLIGHT, 
Erection of searchlight................006- $87.50 
Material for operation............ seie aies 67.05 $154.55 


TOTAL EXPENSE OF INSTALLATION AND OPERATION. 


Installation of engine plant.................- $29,019.50 
Erection of fountains...................0008 wees. 15,352.61 
Wiring Contracts. ........ssossssesessesesereerere. 4,987.90 
MOURNS esses sales ecisengvwes cerns a EEEE 17 528.20 
Installation of electric plant.............ceesecee 15,061.37 
Operation ofe gines and boilers................ 45,575.38 
Operation of electric plant.............. 0... ce eee 14,906.69 
Contract electric fountaln.............. cece ee eee 21,000 09 
Contract electric tower............ cere ceececces 22,745.00 
Expense for searchlight.............. cece ee eee 154.55 

186,331.20 


The construction work of the Electrical De- 
partment, briefly stated, was as follows : 


Length of underground circuits installed........ 17,560 ft. 
Length of main pole line constructed............. 9,000 ít. 
Lamp poles for roadways, etc..............0. 00s. 871 
Incandescent lamps—wiring for................. 1,800 
Total length of wire Installed.................... 199,267 ft. 


The construction work of the Mechanical De- 
partment consisted of the unloading and handling 
of all machinery, the erection of all engines except 
two, the hanging of all shafting, the supervision 
of installation of all boilers, piping and pumps 
for fountains, eto. 

The Mechanical Arts Building was so poorly 
designed for the purpose for which it was used 
that considerable labor and expense was neces- 
sary to put it in proper condition. 

The chief of the Engineering Department was 
also chief of the Department of Mechanical Arts, 
which added greatly to the office expenses of 
that department. 

The Exposition was locaced in a partially im- 
proved portion of Golden Gate Park. 

Tbree-fourths of the ground consisted of sand 
hills on which were a few clumps of evergreens 
and a grove of young eucalyptus trees. The re- 
maining fourth was swamp land, and was after- 
wards converted into a recreation ground and 


«Includes all expenses for office, janitors, etc., connected 
with Mechanic Arts Bullding. 


plaza for fireworks and athletic and equestrian 
entertainments. 

The citizens of San Francisco contributed $331,- 
000 to the Expositiou fund. The original con- 
cession from the Park Commissioners was less 
than sixty acres, This grew to 160 acres without 
a corresponding increase in subscriptions. 

Notwithstanding the fact that the Exposition 
had no aid from the General Government, State, 
county or city, not only were all obligations met, 
but a sufficient surplus remained to leave a large 
portion of the park permanently improved, and 
also a public museum and art gallery. 

Minute economy in every department was es- 
sential. 

Expensive underground construction was out 
of the question. 

The distance from the dynamo to the Electric 
Fountain was 460 feet. 

To carry the current for the fountain lights, 
ten 0000 cables were necessary. 

The distance from dynamo to base of Electric 
Tower was 680 feet. 

To carry the current for the tower lights, 
twelve 0000 cables were used. 

The duct for these underground cables was 
built of ordinary planks, the outside dimensions 
being 6x4" and the inside 4x2’. A continuous 
strip of P. & B. roofing paper was laid the entire 
length of the duct,—the cables placedin position, 
the paper folded over and both edges secured 
in position by the cover of the duct. 

Although a large portion of the duct was under 
a lawn continuously saturated with water, no 
trouble whatsoever arose from this source. 

A large portion of the wire used was 0000 cable 
that had been in use at the World’s Fair. This 
wire on removal was found to bein such excellent 
condition that it has been sold for interior wiring 
for 60 per cent. of its original cost. 

The ducts for underground wires for arc lights 
consisted of 2’x4” rough lumber in which 
there was a 1x1" rabbet. 

Lamp poles were turned 8” diameter at base 
and 5” at top—height 12'to14’. Wires were car- 
ried in a groove that was closed with a fillet. 

Around the Grand Court arc lamps were spaced 
30’ and 35’. On roadways, 50’ and 75’. 

For cornice lighting a 500 volt Edison railway 
generator was used. 

Lamps were wired in series of five and multi- 
ples of ten where the construction of the building 
would permit. 

Edison lampe were the ones used throughout. 
The wiring was so arranged that the lamps on 
buildings nearest the power station were 117 
volts; those half way around the court 115 volts; 
and those most distant 113 volts. 

For all accessible places 16c.P. lamps were used, 
For places difficult of access, on domesand min- 
arets, 20 and 24 c.P. 120 volt lamps were used. 

This policy proved to be an excellent one, as 
the renewals in these places were merely nom- 
inal. 

The wiring for the cornice lights was done by 
contract by the General Electric Co. 

The sockets were in place several days before 
the lamps were placed in position. 

Through the carelessness of the inspector of 
wiring a great number of lamps were allowed to 
be placed in scckets partially filled with water. 
The first test of the decorative cornice lighting 
showed a dismal failure. 

The lamps were removed, sockets cleaned, and 
new lamps placed in position. 

Satisfactory results were obtained for a few 
days, when, after a heavy fog, a large number of 
lamps were found to be inoperative. Examination 

showed that in many cases the leading-in wires 
had been destroyed by electrolytic action. 

Lamps that were found to be in good condition 
were then thoroughly dried at a temperature of 


300° F. and the bases immersed in a bath of boiling 
paraffin. ‘These lamps when placed in use with. 


stood the weather perfectly, and the number of 
renewals became numinal. 

The average daily load during the month of 
June was distributed as follows : 


hE Ration ae ae ea eat 2,156 H.P. bourg 
A. C. incandescent machines.............. 2,462 u“ 
Electric Fountain generator.. ............ 28B á “ 
Railway generator, light and power...... 2,770 #8 
Generators for Electric Tower lights..... 810 “ 
Fountain pumps, Electric................. 233 “ 
Fountain pumps, Statuary................ 480 “ 
Fire pump8S......esssesuscssssacssserses. oons 600 “ 
Feed pumpS8S.....essesssesoeresserosessese. 442 u 
SHAQ ei esscessr esri rete ence dia aelaves 160 =O 
BUATUING osiin r a EEA waneae 110 o 

Total daily loads..........0. ee EN 13,0238 à  “ 
Gallons of oil consumed per month...... 180,200 
Gallons of oil consumed per day.......... 4,340 
Weight of of] consumed per day.......... 32,116 lbs. 
Weight of oii consumed per H. P. hour... 2,465 lbs. 
Cost per Ib. of oil at $1.75 per Dbl......... 56 cents. - 
Cost per iudicated H. P. per hour of en- 

PICS casieestsegeeinceash neers teadeews 1.3804 Cents. 
Percentage of load for incandescent 

WG aoe ica de tee ieee ae dass setae kes 28.2 per cent 
Cost of fuel fir incandescent lighting 

per month................ eae ed etaewe $1,520.99 
Cost of fuel per incandescent lamp per 

Months bos ses ca ws sense Seen gee eas 16.5 ceuta. 


The cost per 16c. P. lamp for the period of the 
Exposition was as follows: 


Freight on electric machinery .............c cece cee cues $ 40 
Jnstallatiou Of GY namo8........ssssoesreesosesosss.s ees 05 
Attendance Of dAynamoS.......ssse.essseseserossseseces 21 
Installation Of Wiring........ss.nesesssosssseveseressesse 1.20 
Inspection Of Wiring..........-esessesesserosesosesoees. x) 
Patrol and maintenance Of CIPCUltS........cceeeeeeeee 2B 
LAMPS and FTENEWAIS. .......06... cece creer creer cn etee es BO 
Office expenses, Electrical Department............... 6 
Total Electrical Department. ........essssoseoseeseess $2.30 
Installation, engines, boltlers, piping, belting and 
POUCAIS 662 v6 hack ase wees epee ns ise wks sereaescdens $1.32 
WO lsd va ee tac ers iow ae Meee awe Sak «Wa A 8&3 
Attendance, engives, boilers and pumps............-. 25 
Oil, WABLE, CLC... ccc cee cece ene cere ee cee eeee er en tees 01 
Ufice expenses, Engiueering Department.........-.. 0 
Total Engineering Department.........-.....-see $2.49 


Total expense of rental, installation, oper- 
ation and maintenance of boilers, en- 
gines, piping, belting, dy namos. wiring, 
lamps, etc., per 16 c. P. incandescent 
lamp for the period of the Exposition... $4.79 

In considering the cost of operation it must be 
borne in mind that the lighting plant was in no 
sense well designed for economic operstion. 
Both engines and dynamos were operative ex- 
hibits that had to be matched as well as circum- 
stances would allow. 

The installation of all parts of the plant was 
attended with undue expense, on account of the 
chaotic condition of affairs incident to the neces- 
sarily rapid construction work of all depart- 
ments of the Exposition. 

The entire plant was of necessity regarded 88 
an emergency plant, and 80 operated. The 
economic attendance of dynamos and engines 
was thus out of question. 

In making the preliminary estimates of the al- 
lowance to be made for cost of lighting plant, 1t 
was found impossible to get any figures of a 
plant under similar conditions except the con- 
tract for lighting the World’s Fair. 

The results given in this article are those that 
were actually obtained, and it would appear that 
they should be of value in estimating the pr obable 
cost of work of similar nature. 

It is now certain that if all construction work 
had been done by the Exposition forces the cost 
of construction would have been reduced about 
35 per cent. 


A suit has been brought in the Superior Court, 
at Tacoma, Wash., by the City of Tacoma, against 
the Tacoma Light and Water Company for $1,- 
000,000 damages because of alleged fraud and 
misrepresentation in the sale of its waterworks 
and electric light plant, ete., to the city. 
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STORAGE BATTERY LITIGATION. 


Concise Statement of Facts as to the Status of the 
Chloride Company. 


To the Editor of ELECTRICITY. 


Dear Siz: In view of the publicity given to 
Judge Lacombe’s recent decision in the case of 
The Accumulator Company vs. The Edison Elec- 
tric Illuminating Company of New York City, 
directed against our chloride accumulator and 
based upon the Swan reissued letters patent 


, which expire May 24, 1895, we deem a statement 


of facts necessary that our customers and the 
public generally may not be deceived or tricked 
into withholding orders from us through fear of 
litigation, or into buying the inferior batteries 
of the Accumulator Company and the Consoli- 
dated Electric Storage Company in the belief 
that they cannot procure and use, with perfect 
safety, our chluride accumulators which we are 
manufacturing and selling under an absolute 
guarantee to protect and save harmJess all users, 

This company has not been enjoined from 
either manufacturing, selling or using its well- 
known chloride accumulators, nor bas any one 
been enjoined from purchasing or using them. 
The Edison Electric Illuminating Company of 
New York has been enjoined by Judge Lacon:be 
from installing our chloride accumulators as a 
part of its central station plant simply to maintain 
the stafus quo pending the hearing and determi- 
nation of the case in the Circuit Court of Ap- 
peals, upon the contention that the Edison Elec- 
tric Illuminating Company, having simply cone 
tracted for our accumulators and not yet actually 
installed them, should not be permitted to do so 
until the questions involved in the litigation 
should be finally determined in the United States 
Circuit Court of Appeals, especially as an appeal 
could be at once taken to and heard in thatcourt 
on the 30th of October and an early decision had 
thereon; and that was the view taken by Judge 
Lacombe and upon which he acted. 

Judge Lacombe’s injunction bas no other 
effect or significance and in no way affects this 
company’s business of manufacturing and sell- 
Ing chloride accumulators, or their use by pur- 
chasere, and was conditioned upon the Accumu- 
lator Company giving to the Edison Electric 
Illuminating Company of New York a bond in 
the sum of $20,000 to make good any loss which 
it should sustain resulting from the delay in in- 
stalling our accumulators should the decision of 
the Circuit Court of Appeals be in fevor of the 
Edison Company, which we are advised and be- 
lieve will be the certain result of our appeal to 
that effect, 

We are advised by our counsel and experts, 
among them Prof. Charles F. Chandler, of the 
Schocl of Mines, Columbia College; Prof. 
George F. Barker, of tke University of Penn- 
sylvania; Prof. Edwin S. Houston, Pres’t of the 
American Institute of Electrical Engineers, and 
Prof, Arthur E. Kennelly, of the Medico-Chi- 
rargical College of Philadelphia, that our chloride 
accumulator is not an infringement of any letters 
patent owned by either the Accumulator Com- 
pany or the Consolidated Electric Storage Com- 
pany, and that in their opinion the Swan re- 
issued letters patent are invalid snd expired 
with the expiration of the Swan Danish patent 
in 1888: defences which could not be availed of 


by usin opposition to the motion for prelim!-, 


nary injunction before Judge Lacombe, they bav- 
ing been previously passed upon by Judge Coxe 
in a former decision in the same court in the case 
uf the Accumulator Company vs. The New York 
and Harlem Railroad Company for the use of 
the so-called Julien battery, which battery was 
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made in exact accordance with the plate of the 
Swan reissued letters patent, and in which our 
chloride battery was not involved. Judge La- 
combe held that ona motion fora preliminary 
injunction Judge Coxe’s opinion was controlling 
and must prevail until the consideration of the 
case in the Circuit Court of Appeals, when these 
defences would be fully heard and determined 
for the first time, as in the case wherein Judge 
Coxe sustained the Swan reissued letters patent 
no appeal was taken, an agreement having been 
made between the Consolidated Electric Storage 
Company, who was defending that case, and the 
Accumulator Company, shortly after that de- 
cision. , 

The facts are these, from which any intelligent 
reader can draw his own conclusion : 


In December, 1890, the Accumulator Company 
brought suit against us in the United States Cir- 
cuit Court for the District of New Jersey, in 
which we appeared and made answer and there- 
after and down to the fall of 1893 no attempt 
was made to press the case, when it was finally 
abandoned owing to car positively declining to 
further extend the time and demanding that the 
case proceed to trial. The Swan reissued letters 
patent, upon which alone Judge Lacombe’s in- 
junction is based,were at that time owned by the 
Accumulator Company, although they did not 
include it in their suit, nor did they, after aban- 
doving the suit, make any claim against our 
plate until August last, when the Edison Electric 
Illuminating Company of New York selected 
our battery for central station use in preference 
to any other battery in the world. Then, instead 
of bringing suit against us they brought suit in 
New York against the Edison Electric Illuminat- 
ing Company, and applied for an injunction to 
force a temporary delay in the installation of a 
battery under our contract with that company. 
The work of preparing for the installation is 
going on and will be completed in time to install 
the battery upon the decision of the Circuit Court 
of Appeals, which we are confident will be favor- 
able to us, and may be expected early in Novem- 
ber. Swan’s United States patent was applied 
for January 18, 1882, and was based upon an 
English patent to Swan of May 24, 1881, which 
expires May 24, 1895, at which time the U. S. 
letters patent will also expire—so this much- 
talked of suit is based upon a patent which will 
expire in about seven months, and obviously was 
brought for no other purpose than annoyance. 

There is no occasion for anyone to be annoyed 
or intimidated by thrents of litigation from the 
makers of these inferior and condemned batteries, 
for we shall continue to manufacture the chio- 
ride accumulators and furnish them under an 
absolute guarantee to all who require the best 
battery for all purposes now manufactured, and 
when the Accumulator Company wants to enjoin 
us they will have no difficulty in finding us, no 
more so than did the Consolidated Electric Stor- 
age Company, who brought a suit against this 
company in January last in the United States 
Circuit Court for the District of New Jersey, ac- 
companied with a motion for injunction, which, 
after full preparation, was heard at great leugth 
before Judge Green, and resulted in an opinion 
denying the motion for injunction—which opin- 
ion speaks for itself, having heretofore been pub- 
lished in the columns of this journal, Since then 
that suit has been dismissed. 

We are ready at all times to fight out any sup- 
posed charge of infringement that either the 
Accumulator Company or the Consolidated Elec- 
trie Storage Company think they have agaiust 
18, but we object to their proceeding against our 
| which obviously is for the sole pur- 
pose of annoyance and intimidati»n—methods 
which reputable business men would not counten- 
ance. Let them proceed directly against us, 


customers, 
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when if they get an injunction it will be of some 
value to them and the public will not be 
annoyed. All suits which they have heretofore 
brought against this company have been 
abandoned. 

We say to our customers, and those contem- 
plating the purchase of storage batteries, not to 
be intimidated or influenced by any threats of 
litigation, or any such public announcements AB 
have been made based upon the above-explained 
decirion of Judge Lacombe, as this company will 
stand between its customers and these attacks. 

ELECTRIC Storace BATTERY Co., 
By W. W. GIBBS, President. 
Philadelphia, October 13. 


The First Electric Railway Car. 


To the Editor of ELECTRICITY. 

DEAR Sir: When making a search of the an- 
nals of the British Civil Engineers and Archi- 
tects’ Society to-day I chanced upon an account 
of the first electric railway car in the world. 

It was invented by Mr. Alexander Davidson, 

of Edinburgh, Scotlard, and tested onthe 19th of 
October, 1842, on the Edinburgh and Glasgow 
Railway. The car was 16 feet long and 7 feet 
wide and was supported by four 36-inch wheels. 
On the trial trip ten passengers were carried, 
and a speed of fourteen miles an hour was at- 
tained and held for forty-six miles, The weight 
of car without passengers was six tons. The form 
of battery used wasa peculiar pattern invented 
by Mr. Davidson, the plates being of zine with 
small needle point perforations, and spongy iron; 
ordinary diluted sulphuric acid was used. I 
have the detailed account of the mechanism, but 
€o not suppose you care forit. The lectrical 
World, some time sgo, claimed that Dr. Colton, 
the dentist at the Cooper Union Building, in- 
vented the first electro locomotive, and I do not 
doubt. but that the Doctor,who is a worthy man, 
invented and exhibited a toy locomotive in 1846; 
but you see the Scotsman was ahead of him. 

You will have a splendid time in Atlanta, and 
if you needed letters of introducticn I would 
send them to many prominent citizens, especially 
to members of the Capital City Club, but as I 
have already done all that I could to stir up my 
friends to treat the electric boys right, I cannot 
do more. As it is, the members of the Conven- 
tion and the ladies of the party will receive many 
social attentions which are very rarely extended 
to visitors. Doubtless Almighty God can make 
a finer city than Atlanta and better fellows and 
handsomer ladies than live therein, but doubt- 
Jess He never did. If any man who attends that 
Convention returns North and says that he did 
not have the best time in his life, yon may de- 
pend upon it that he needs watching, for he will 
be worse than Eli Perkins, the long distance and. 
champion liar. 

The newspaper men of Atlanta are all good 
fellows, especially Capt. Evan P. Howell of the 
Constitution, Henry Richardson of the Journal, 
and John Temple Graves of Dixie. You will 
see them all atthe social gatherings. Yours re- 
spectfully, G. WILFRED PEARCE, C. E. 

October 12, 1894. 


Transmission Schemes Abroad. 


(From the Electrical Engineer, London.) 


in Italy, 

An installation of the electrical transmission 
of power from Pale to Foligno is now being car- 
ried out, this being the first plant of its kind in 
Italy where polyphase currents will be used. 
The power will be obtained from the Menatre, 
in the proximity of Pale, and the water will be 
conveyed to the turbines at the generating sta- 
tion in Pale by means of a canal and conduits. 
There will be installed three turbines, each of 
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100 H. P., and each coupled direct from its hori- 
zontal shaft to a polyphase generator giving cur- 
rent at 2,000 volts. The length of the primary 
conductors, which are divided into two circuits, 
is 4.34 miles. Oneof these circuits will ener- 
gize transformers for the supply of current for 
hghting purposes, and the other for motive 
power. The distributing station is situated in 
the center of Foligno. From here the high- 
pressure current will pass to nine transformer 
stations, where the current will be distributed to 
consumers. The electrical plant emanates from 
the Oerlikon Maschinenfabrik, and the turbines 
from the Societa Italo-Svizzera, of Bologna. 


In Switzerland. 


The Lucerne Municipality have appointed a 
commission of experts to inquire into the 
further utilization of water power in Switzerland 
for the electric transmission of power for small 


motors. The utilization of water power in Swit- 
zerland for the electric transmission of power is 
making constant headway. A large central sta- 
tion is being established in Wynau by Messrs. 
Siemens & Halske on behalf of the local authori- 
ties of Mergenthal, who will charge £4 per an- 
num for 1H. P., and cheaper rates for larger 
quantities. Another station is to be erected at 
Rappoldingen by Messrs. Brown, Boveri & Co. 
There is 2,700 m. P. available. 


The United Electric Improvement Company. 


The United Electric Improvement Company, 
whose works have been located at Gloucester 


City for about five years, are removing their plant 
to Nineteenth and Allegheny avenue, Philadel- 
phia, where a magnificent factory building has 
been erected. 

The Electric Storage Battery Company’s plant 
will be in the same building. 


CURRENT ITEMS. 


A Ft. Worth, Tex., despatch of the 5th inst. 
says: ‘‘ General F. M. Clarke, the inventor of a 
fish-shaped torpedo, left to-night for New York 


to complete a deal with the Chinese Government 
to supply the torpedoes to be used in the war 
with Japan. The Chinese are to pay $1,000,000, 
of which sum the inventor is to receive $600,000, 
and his partner, Colonel Fred Grant, the remain- 
ing $400,000. General Clarke received a check 
for $5,000 from the Chinese Government to pa 
his expenses in consummating the great deal. 
The invention is not a patent, as the chemical 
combinations forming the explosives are a secret 
known to the inventor only.” ; 


J. Howard Breed gives in the Philadelphia 
Inquirer some suggestions in regard to the 
handling of live wires : ‘‘ When a wire is seen to 


fall and emit sparks any person can secure one 
other to assist, and then run to a nearby store 
for a ball of twine. Both can then walk along 
the street, one on each side, a long way from the 
wire,each holding an end of a piece of twine 
drawn between them. When they bring the 
twine against the wire so as to make it bear on 
the wire as high as they can reach from the 
ground, they can meet and one take both ends 
and draw the wire to one side and tie it fast to a 
shutter binge or other point. If it seems best to 
make the string hold the wire more firmly they 
can pass each other and go around the wire again 
so as to wind the string about it, and so make it 
possible to pull it aside. This can be done with- 
out either person getting within forty feet of the 
wire.” l 

It is a rather curious coincidence that the ap- 
pearance of Mr. Hall Caine’s powerful story, 


“The Manxman.” should occur at almost the 
same instant as the putting into operation of the 
new electric railway across the quaint old Isle of 
Man. The road is spoken of by the London 
Electrical Pevicw as the ‘ most noteworthy 
undertaking of its kind in Great Britain,” Great 
objection to the undertaking was raised at first 
by Ruskinites and hackmen; but the road is now 
a popular success and everybody seems delighted 
that wild and romantic scenery hitherto inacces- 
sible has been brought within reach. The road 
is seven miles long, climbs a height of 337 feet, 
and ison the trolley plan, though the trolley is 
not an underrunning wheel, but consists of a 
span of wire looped at the ends and supported at 
each side of the car bya standard. Another 
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feature is that midway on the line there 1848 
storage battery plant, which charges or dis- 
charges according to the requirements of the 
traffic, thus helping out the power plants at 
either terminus. In winter it is proposed to 
feed from the storage plant alone, as the com- 
pany is only required then to ruu two cars each 
way. 


Have Opened a New York Office. 


The American Electrical Manufacturing Com- 
pany of St. Lonis, makers of the well-known 
American incandescent lamps, have opened a New 


York office at Nc. 26 Liberty street. Mr. Ben 
Nahur, the manager of the company, will take 
personal] charge for a few weeks. 


LEGAL NOTES. 


In the Superior Court at Hartford, Conn.. on 
the 5th inst., in the case of Justin J. Gates et al. 
against the Waring Electric Company, of Man- 
chester, the confirmation of William Waldo Hyde 
as receiver of the company was made, and he was 


authorized to borrow sufficient money to release 
the property of the defendant from attachment. 


The Westinghouse Electric and Manufacturing 
Company has filed in the United States Court at 
Ft. Wayne a suit against the Ft. Wayne Electric 


Company, alleging infringement of the Shallen- 
berger converter patents. 


It is reported that Clarence D. Turney has been 
appointed receiver of the Consolidated Gas and 
Electric Light Company of Westchester County, 
whose office is at Port Chester, N. Y.. by Judge 
Dykman, at the instance of the American Deben- 
ture Company. This is another of the companies 
in which the suspended firm of Coffin & Stanton 
were interested and Mr. Turney was the treas- 
urer, The company had a capital stock of $500,- 
000, and bonds of $310,000. 


The General Electric Company, of New York, 
has brought suit against the Newtown Jockey 


Club to regain the electric p'ant supplied to the 
club for $8,700. = 


The Westinghouse Electric Company have filed 
asuitin the United States Court at Augusta, 


Ga.. against the Augusta Street Railway Com- 
pany and Messrs. W. E. Moore and R. J. Eden- 
field. The plaintiffs allege that the defendants 
are using and making motors which infringe 
patents of the Westinghouse Company, 


= General News. 
What is Going on in the Electrical World. 


Grafton, Mass.--The Grafton Electrice Light 
Company has been awarded a ten-years contract 
for lighting the streets of the town. 


New Castle, Ind.—The construction of an 
electric railway between this place and Kings- 
town, is being talked of and will probably be 
carried out. 


Elmwood Place, 0.—The village council has 
ordered that the question of issuing $30,000 bonds 
for waterworks and electric lighting be voted on 
at the regular fall election. 


Hyattsville, Md.—Surveys are being made 
for an electric railway from Riverdaleto the Dis- 
trict of Columbia line, where the rond will con- 
nect with the Eckington and Soldiers Home 
system. 


Elkhart, Ind.—The city council has granted a 
franchise tothe Indiana Electric Railway Com- 
pany, who will build and operate an electric rail 
way from this city to Goshen, Syracuse and 
Bristol. 


Chicago, Ill.—T'he street railway companies of 
the North, South and West divisions of the city 
have applied to the city council for permits to rè- 
construct their respective systems with electrical 
equipment. 


Rochester, N. Y.—The transfer of the Boch- 
ester Electrie Railway tothe Rochester Railway 
Company has been consummated hod the car 
barns of the former company at Charlotte have 
been closed. 


Santa Fe, N. M.—The Santa Fe Gas and Elec- 
tric Company, a recent organization, have closed 
a contract with the General Electrice Company 
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to put in a 150 H.P. plant for lighting aud power 
purposes. 


Atlanta, Ga.—The Journal states that the 
first electric street car fitted with an air brake 
that has ever been brought South has been placed 
on cars of the Consolidated Street Railway Com- 
pany ın Atlanta, 


Los Angeles, Cal.—lt is rumored that the 
Consolidated Electric Company have arranged 
with the creditors and bondholders of the Los 
Augeles and Pacific to take hold of the property 
and make an electric road of it. 


Foxboro, Mass.—The two large buildings of 
the Van Choate Electric Company are fast near- 
ing completion. This promises to be one of the 
largest manufacturing plants in this part of the 


State and will give employment to several bun- 


dred people. 


Cedar Rapids, Iowa.—The electric light com- 
pany notitied the board of public works that it 
would be prepared to illuminate the city streets 
with the new arc light system on or about the 
15th of the present month. There will be 175 
lights in all. 


Des Moines, Iowa.—The dynamo men at the 


-street railway power house are making a fifty 


horse power motor to be used on one of the big 
ears. With this motor the car will beable to pull 
one or two trailers heavily loaded and it can be 
used on special occasions when there is a rush. 


New Britain, Conn.--The managers of the 
electric road are busy with plans for the exten- 
sion of the lines to Hartford. A number of 
routes have been surveyed but as yet no definite 
route has been decided upon, There is a proba- 
bility, however, that the line will go tbrough to 
Hartford within the year. 


Providence, R. I.— At the annual meeting of 
the Pawtuxet Valley Electric Railway Company, 
all the old ofticers were re-elected. They are: 
President, Nelson W. Aldrich; vice president, 
Henry L. Greene; directors, Gorham P. Pomroy, 
Charles H. Perkins, Marsden J. Perry, Arthur 
H. Watson, William G. Roelker. 


Oakland, Cal.—The Alameda, Oakland and 
Piedmont Electric Railway Company has been re- 
incorporated under the name of the Alameda and 
Oakland Electrie Railroad Company. The in- 
tention to build to Piedmont wasabandoned, and 
to makea complete belt-line across Oakland 4 
new franchise was obtained. 


Sacramento, Cal.—The big power house at 
Folsom that is to furnish electric motive power, 
light and heat for Sacramento, Folsom and way 
stations, will probably be completed within the 
next sixty days, by which time the work of erect- 
ing poles for the transmission of the electric cur- 
rent will have been about completed. 


Baltimore, Md.—The Young Men’s Christian 
Association class in electricity bas opened with 
about twenty-five members. Mr. William H. 
Hall, electrician and chemist of the Polytechnic 
Institute, is the instructor. The classroom, 12 
the Central Building, is rigged up with electric 
apparatus for purposes of demons ration. 


Wabash, Ind.—The Grant County commis- 
sioners have granted the Indianapolis, Anderson, 
Alexandria and Manon Electric Railway a fran- 
chise for Grant County. The road is to parallel 
the Big Four road from Indianapolis to Marion. 
The company filed a bond in the sum of $5,000to 
begin work June next and complete the rosd in 
October. 


Waterport,. N. Y.—A new company bas been 
formed, with the title of the Empire Construction 
Company, to carry out the scheme of building 
un electric railway of the “ bicycle ” pattern from 
Batavin to Lake Side. It is said that the new 
company will construct a dam st Oak Orchar 
Creck to obtain the water power for the manu- 
facture of electricity with which to propel the 
trains. l 

Brooklyn, N. Y —The net income of the Edi- 
son Electric Illuminating Company for Septem- 
ber, after deducting expenses and interest on 
bonds, was $12,453; for the same month 1u 1893, 
$8,515. For nine months ending September 30. 
the net applicable for dividends was BILL ewes 
against 875,397 in 1893. The outstanding capital 


-in 1893 was $2,500,000; in 1894, $2,875,000. 


Austin, Tex.—The mayor has announced to 
the city council that the city’s water aud lig 
works would be ready for operation on 
1. Two hundred end fifty miles of wire, | 15, h 
incandescent and 200 are lights will furnish a 
city with light. Two pumps of five million gal- 
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‘tw each daily will supply water. The 
lone capaen ying the ai across the Colurado, 
tare been in course of construction nearly four 


years. ; 
i 1d, I11.—The Citizens’ Electric Com- 
sorin city has been granted a franchise by 
the conncil to erect a plant for the purpose of 
furnishing cheaper lights to the city. ‘The ordi- 
nance providesthat the companyshall erecta plant 
capable of lighting the city with 300 are lights of 
nominal 2,000 candle power, and shall add two 
1.500 16 candle power incsndescent alternating 
dynamos of the latest improvem ent and of first- 
class workmanship, and that the plant shall be in 


operation not later than June 1, 1895. 


Albany, N. Y.—No special method of canal 
propulsion under the electric scheme proposed 
last spring has as yet been adopted, and it is 
doubtful if there will be any experiments made 
this year as the canals will soon be closed for the 
season. Frank W. Hawley says: ‘* No system of 
electric propulsion upon the canal will be seriously 
considered until after the representatives of the 
canal boat owners have carefully investigated it 
and unite in its recommendation. They will be 
the users of the power and they must be 
thoronghly satisfied in the method of its applica- 
tion.” 

Harrisburg, Pa.—The Cumberland Light, 
Heat and Power Company, recently chartered. 
with a capital of $50,000, proposes to erect a plant 
and establish a central station at Riverton to sup- 
ply the following towns with electric light: Me- 
chanicsburg, eight miles distant, 40 arc lights; 
New Cumberland, three miles distant, 20 arc 
lights; Shiremanstown, four miles distant, 10 arc 
lights; West Fairview, three miles distant, 150 
incandescent lights; Camp Hill, two miles distant, 
200 incandescent lights; Riverton 100 incandes-- 
cent lights.—In accordance with an ordinance 
passed by the city council of Harrisburg while in 
a jocular mood, tin shades have been placed on 
the electric lights facing suburban districts in 
order to prevent any portion of the territory con- 
tignous to the city limits from being illuminated. 
The ordinance is the result of the refusal of the 
inhabitants of these districts to have their ter- 
ritory annexed to Harrisburg. 


New York.—At the annual meeting of the 
Western Union Telegraph Company, held on the 
10th inst., the entire board of directors was re- 
elected: The report for the year ending June 
30, 1894, shows that as compared with 1893 there 
was a decrease in the revenues of $3,125,787, and 
a reduction in the expenses of $1,422.235, leaving 
the net profits lower by $1,703.733 than in the 
previous year.—In regard to the experiments 
going on at Sandy Hook totest the new device for 
electrical communication between anchored ships 
and the shore, Capt. W. 8. Schley, Inspector of 
the Third Lighthouse District, said to a reporter 
afew days ago: “I can’t say anything about 
these experiments just now, but the result will be 
made public in due time. When they are com- 
pleted I will give an excursion for the press to 
Sandy Hook, and then they will be explained. 
We are compelled to maintain secrecy just now 
becanse we are being watched from the other 
side. Several governments are conducting 
similar experiments, and we don’t want news of 
ours to get ont until we are sure that everything 
18 going to work properly. ‘That assured, we 


eh be only too glad to make everything pub- 


Okonite Products. 


Okonite! No word is more famillar to the electrical 
fraternity than this, at once the name and trade-mark of 
one of the most enterprising and successful industrial 
corporations in the United States. 

Inthe manufacture of high-class insulated wires and 
cables for electric light, street railway, telegraph and 
telephone service, aerial, underground and submarine, 
the reputation of the Okonite Company, Limited, New 
York and London, 18 world-wide. 

Every known precautionary measure is taken to make 
ts products perfect in workmanship and absolutely relta- 
oe maintain the original high standard of excel- 
RN ch gave them instant popularity when intro- 
n years ago, and which has kept them steadily at 
the front—recognized leaders. 
es the copper wire used ts of the highest. grade,drawn true 
‘Aroughout and inspected in every particular before leav- 
ae factory at Passaic, N. J., and tested for all possible 
ARA Ee the various stages of manufacture into 1n- 
Wires and cables. The same careful attention is 
TEA to all other departments, only skilled labor 
ng employed and much specially designed machinery 
being used. 

For street railway feed wire purposes, Okonite has 
bee: most efficient and profitable insulation. It 1s 

ugh and durable, will not crack when exposed to the 


severest changes in temperature and has the highest of 
insulating qualities. Eminent electrical engineers with 
large experience in the electric railway field endorse 
Okonité ingulated wire strongly, and once used it is gen 
erally a permanent fixture in the equipment of the plant. 

For electric lighting, telegraph and telephone service, 
the Okonite wires and cables are standard goods. Mies 
on miles are used annually in this class of work. both in 
this country and abroad, for it must be remembered 
that the business of this concern 1s not confined tothe 
United States only, but extends throughout the Corti- 
nental countries of Europe, a branch establishment at 
Manchester, Eng., supplying the trade abroad. 

Other Okonite products are the “ Manson” and * Oko- 
nite” tape for making water-proof joints, etc., popular 
beyond measure for the work intended. 
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are 18-inch, two 16-inch and two 8-inch. One of the 18- 
inch Separators is seen in the foreground of the engrav- 
ing. The almost general adoption of the Stratton Sepa- 
rator by large electric lighting and power companies for 
important stations lends more than passing interest to 
a brief review of its construction and claims tp merit as a 
saving agent wherever steam power is employed. 

The Stratton Steam Separator is based upon the princi- 
ple that if a rotative motion is imparted to the steam all 
the liquid particles it may contain, being heavier than the 
steam, acquire centrifugal force and are projected to the 
outside of the current. 

It consists of a vertical cylinder with an internal cen- 
tral pipe extending from the top downward for about half 
the height of the apparatus, leaving an annular space 
between the two. 


STRATTON STEAM SEPARATOR. 


One who has been closely identified with the rise of 
Okonite products and the fortunes of the Okopite Com- 
pany Limited is Capt. Willard L. Candee, one of the orig- 
inal promoters of the business, and at present one of the 
American directors. The‘ Captain,” as he is popularly 
referred to. has a genial personality and his enterprising 
business management hascontributed largely to the at- 
tainment of the enviable position occupied by the Ukonite 
Company Limited among the industrial concerns of to- 
day. 


Stratton Separators for the Philadelphia Traction Com- 
pany’s Plant at Philadelphia. 


The illustration shows two of a total of six Stratton 
Steam Separators, all of more than usually large size, re- 
cently furnished by the Goubert Manufacturing Company, 
New York, to the Philadelphia Traction Company for their 
new power Stations at 13th and Mount Vernon streets, and 
33d and Market streets, Philadelphia. 

The Goubert Company has become famous for the num- 
ber of large separators and feed water heaters it has 
built, and this latest Installation takes rank with any al- 
ready noticed, If indeec it does not exceed in the individ- 
ual size and aggregate number all prevlous installations 
to Which we have from time to time drawn attention. Of 
the six Stratton Separators In the Philadelphia plant, two 


A nozzle for the admission of the steam is on one side, 
the outlet being on the opposite side or on top as may be 
Most convenient in making the connections. The lower 
part of the apparatus is enlarged toform a receiver of 
considerable capacity, thus providing for a sudden influx 
of water fromthe boller. A suitable opening is tapped at 
the bottom ofthe apparatus for a drip connection, and a 
glass water gauge showsthe level of the water in the 
Separator at alltimes. The current of steam on entering 
is deflected by a curved partition and thrown tangentially 
to the annular space at the side near to top of the appar- 
atus. It is thus whirled around witb all the velocity of 
influx. producing the centrifugal action which throws the 
particles of water against the outer cylinder. These ad- 
here to the surface, so tbat the water runs down continu- 
ously in a thin sheet around the outer shellinto the re- 
ceptacle below, while the steam, following a spiral course 
to the bottom of the internal pipe, abruptly enters, and in 
a now dry condition passes upward and out of the Sep- 
arator, without having once crossed the stream of sep- 
arated water, all danger of the steam taking up again 
such water after separation being entirely avoided. 

It Is of interest to add that the Goubert Manufacturing 
Company has also supplied Goubert Feed Water Heatergo 
the latest improved trpe for the new plants of the Phila- 
delphia Traction Company aggregating 12,000 horse power 
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When no proper arrangements are provided for heating, 
the Commutator can be put for a few minutes inside a 
boiler furnace door, or on a gasoline stove, or ona plate 


¢ The Partridge Carbon Works. 
One of the few independent carbon companies which 


have been successful from the first day Of business is the 
Partridge Carbon Company of Sandusky, Oblo. 


placed over a blacksmith’s forge. 


PARTRIDGE CARBON Works, SANDUSsky, OBIO. 

lf this method is followed out in all cases, both with the 
Micanite Segments and Rings it will be found that a Com- 
mutator so built is extremely firm and satisfactory in 


‘ The active members of the concern, Messrs. Partridge 
and Speer, are both old-timers in the electrical line, the 
former having been connected with Mr. Charles F. Brush 
in his earliest practical work, and subsequently having 
performed important services for the Brush Company 
abroad. 

They pay little attention to lighting carbons, turning 
out almost exclusively motor brushes, which are in use 
with good results on nearly all the leading roads tn the 
country. 

Their factory has been full of business all through the 
long period of general depression. 

The success of this company is due chiefly tothe long 
practical experience of Messrs. Partridge and Speer in 
carbon making and their knowledge of the wants of the 


trade. 7 . = 
Westinghouse Stopper Lamps. 


The Westinghouse Electric and Manufacturing Com- 
pany have bought the land and are soon to build a 14-pot 
glass furnace Op Lacock street, Allegheny, where bulbs for 
the stopper lamps will be made. The present furnace will 
be completed, according to the contract, by November 1. 
The company i3 now making lamps at the Exposition 
Building, where they have an excellent plant, but it can- 
not be used after the close of the Exposition. The Alle- 
gheny furnace will have a capacity of 20,000 lamps a day. 


Paper Cable. 

The Norwich Insulated Wire Company, of 44 Broad 
street, New York, have issued a neat ard conventent cata- 
logue covering all their various sizes of cables for Electri? 
Light and Power, Telegraph, Tel phone, Railway, Sub- 
marine, and Pollceand Fire Alarm Cables. 

The Norwich Company's product isin the frontrark. and 
prospective purchasers will do well to read the Interesting 
matter contained in this catalogue. 


How to Use Micanite. 


An tingortant point in making or refilling Cominulators 
is the necessity of applying heat during the process of 
Sullding. and frorn long experience the following method 
is guaranteed by the Mica Insulator Company, 318 Water 
street, New York, togive perfect satistaction, and be a 
cure for such IIs as loose bars, cement oozing out, or ofl 
soaking in, if Micanite Segments or Rings are used. 

After assembling the commutator, heat h to about 200° 
F. ur Just enough io make the Micanite pliable. then 
tighten the bars or rings as much as possible. ‘Ibe pla- 
bility of the Micanite will allow the distribution of un- 
equal strains and willcounteract to a great extent irregu- 
larities in tbe dimensions of other parts of the Commuta- 
tor. Then continue the heating, but this thie let it 
reach 400° F., or until the shellac, which will have o zed 
out bere and there, becomes dry. In fact the shellac may 
be partially carbonized with no bad results. Then re- 
tighten the Commutator elther hot or cold, but prefer- 
ably in both states. Do not Ughten during the progress 
of this second heating, Dut walt until the shellac is baked 


dry. 


- machinery. 


every respect. 


INCORPORATIONS. 

The Faraday Electric and Chemica) Company, Kittery, 
Maine—to manufacture and deal in electrical and chemical, 
Capital stock, $150,000. Promoters: W. W. 
Jacques, Newton, Mas3.; Belle L. Ruggles, Reading, 
Mass.; Jas. H. Flanagan, Boston, Mass. 


The Keystone Electric Street Railway company, Phila- 
delphia—to construct, maintain and operate an electric 
street railway. Capital stock, $180,000. Promoters: Thos. 
W. South, Chas. P. Tomltuson, Philadelphia; Frank F, 
Beil, Bristol, Pa. 

The Clifton Park Passenger Railway Company, Balti- 
more—to build an electric railway. Capital stock, $50,000. 
Incorporators: Winfield J. Taylor, Alfred J. Ulman, James 
H. Smith, Davies Murdoch, Frank N. Hoen, Robert S. 
Carswell and Eben B. Hunting. 


The American Electrical Heating Company, Detroit, 
Mich. Capital stock, $50,000. 


The Philadelphia and Neshaminy Electric Raliway Com- 
pany, Philadelphia—to bund a line of railway. Capital 
stock, $75,000. The incorporators and officers are: Presi- 
dent, Chas. P. Tomlinson ; directors, Wm. Miller, Chas. 
A. Porter, Frank F. Bell, Henry Van Brunt, Thomas Shall- 
cross, Thomas W. South. 


The Peekskill, State Camp and Mohegan Railroad Com- 
pany has been incorporated at Albany—to operate a 
street railroad (trolley) from Peekskill to Lake Mohegan, 
with branch roads in the towns of Cortlandt aud York- 
town. Capital stock, $175,000. Directors: F. C. Beach, 
E. B. Gallagher, C. E. Hammond, G. M. Balley and G. F. 
Kunz, all of New York City; G. D. Hiscox, of Brooklyn, 
and lH. L. Armstrong, T. D. Husted and J. B. Westbrook 
all of Pe2kskill. 


The Orange Lake and Walden flectric Railroad Com- 
pany, Newburg, N. Y.—to build a railway to be a continua- 
tion of the Newburg and Orange Lake Railway and ter- 
luiuate at Walden. Incorporators: Benjamin Norton, 
Brooklyn; H. C. Norton, H. R. Newkirk, B. B. Odell, Jr., 
Col. Willlam D. Dickey, Capt. Joseph M. Dickey and M ajor 
W. H. Weston, Newburg. 

The Cook Elevated Electric Railway Company, Chicago. 
Capital stock, $10,000.000. Incorporators : Mark sands, 
James E. Gaule aud Cari H. Leopold. 

The Thompson-Brown Electric Company, New York 
City -to deal in electrical machinery, apparatus and sup- 
piles. Capital stock, $25,000. Directora: George Thomp- 
sou, Jr., Oyster Bay; Maybin W. Brown, Hyde Park, 
Mass., and Ernest F. Ayrault, of New York City. 


The Northern Allegany Velepbone Con pan) —to estab- 
lish a line extending through the villages of Hume, FUN- 
more, Canadea, Rushford, Houghton, Belfast and Angelica, 
N. Y., Where it will counect withthe main Ine of the West- 
ern New York and Peutsylvania Telegraph and Telephone 
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Company. Capital stock, $3,000. Incorporators: Charles 
Ricker, J. R. Hadnett, L. S. Gelser and W. 8. Mills, of Fill- 
more; M.S. Bartlett, Canadea; I. S. Hunt, Belfast, 8. M. 
Norton, Friendship. 

The Hestonville and Overbrook Passenger Railway 
Company, Philadelphia, Pa.—to construct, malaotain and 
operate an electric railway. Capital stock, $5,000. Pro- 
moters: Johns Hopkins, Isaac Blum, Simon J. Martin, 


Philadelphia. 
ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUBD OCTOBER 9, 1894. 


ELECTRIO RAILROADS AND APPLIANCES. 


527,126. Electric Locomotive. Nicolas J. Raffard, Paris, 
, France, assignor to the Thomson-Houston Electric 

Company, of Connecticut. Filed July 28, 1891. Re- 
newed April 13. 1894. 

527,244. Electric Locomotion on Katlways. Jean J. Hell- 
mann, Paris, France. Filed April 20, 1894. 

527,265. Conduit System for Electric Rallways. Willlam 
A. Butler, New York. N. Y., assignor to John Gilmore, 
Boyd, same place. Filed April 20, 1894. 

527,26. ‘Track-Switch for Electric Railways. Augustin F. 
Schinner, Milwaukee, Wis. Filed June 16, 1894. 

527,301. Conduit Electric Rallway. James E. Toole, 
Northumberland, Pa. Filed Jan. 24, 1894. 

527,355. ‘T'rolley-Wire Support or Hanger. Sam C. Wood- 
head, Philadelphia, Pa. Filed April 24, 1894. 

ELECTRIC LIGHTS AND APPLIANCES. 


527,211. Electric-Arc pauw p. Max Mayer, New York, N. Y., 

assignor to the Auerbach-Woolverton Electric Com- 
any, of New Jersey. Filed June 18, 1894. 

- Electric-Arc Lamp. John E. Woolverton, New 
York, N.Y., assignor, by direct and mesne assignments, 
to the Auerbach-Woolverton Electric Company cf New 
Jersey. Filed Feb. 9, 1894. 

527,229. Electric Arc Lamp. John E. Woolverton, New 
York, N. Y., assignor to the Auerbach-Woolverton 
Electric Company of New Jersey. Filed April 13, 18%. 

527,285. Incandescent-Lamp Socket. Luke R. Peck, 
St. John’s, Mich., assignor of one-half to Robert G. 
Steel, same place. Filed April 10, 1894. 

MOTORS, DYNAMOS8, ETC. 


527,066. Device for Protecting Separate Er Gener- 
ators. Benjamin G. Lamme, Pittsburg, Pa., assignor 
to the Westinghouse Electricand Manuracturing Com- 
pany. same place. Filed Feb. 28, 1894. 

527,070. Electrica] Converter. James W. Packard, Warren, 
Ohio. Filed Jan. 8, 1894. 

527,075. Running Compound-Wound Dynamo-Electric 
Machines in Multiple. William B. Potter, Schenec- 
tady. N. Y., assignor to the Genera) Electric Company 
of New York. Filed June 2, 1894. 

527,127. Commutator Brush-Holder. George Rauch, Mil- 
waukee. Wis. Filed April 28, 1894. 

527,195. Alternating-Current Motor. 
logne, Germany. Filed May 15, 1894. 

527,225. Adjuster for Fleld-Magnets of Dynamo-Electric 
Machines or Motors. Montgomery Waddell, Bridge- 
port, Conn.. assignor to Montgomery Wa‘dell, recelver 
ot the tN ae Company of West Virginia. Filed 
Sept. 6, 1893. 

527,379. Apparatus for Generating Electricity by Solar 
Heat. Melvin L. Severy, Boston, assignor of one-half 
ne Francis Doane, Norwood, Mass. Filed Feb. 16, 

4. 


527, 


Carl Coerper, Co- 


BATTERIES. 


527,298. Electric Battery. Milton E. Smith and Maurice 
F. Geer. Rochester, N. Y., assignors of one-third to 
Paul C. Brewer, same place. Filed March 29, 1894. 


TELEPHONE AND TELEGRAPH APPARATUS. 
527,214. Telephone Transmitter. Thomas McCoubray, 
New York, N. Y. Filed Aug. 16, 1894. 
SIGNALS AND SIGNALING APPARATUS. 
527,257. Electrical Signal. Harry H. Wister, Colorado 
City, Colo. Filed April 10, 1893. 
William H. Adkins, 


527,258. Signal-Recording Device. 
Rome, Ga. Filed Dec. 29, 1893. 

527,267. System of Electric Block-Signals for Railways. 
aa M. Cuthbert, Brooklyn, N. Y. Filed Feb. 16, 
1893. 

MISCELLANEOUS. 
527,050. Dynamic Electric Heater. Herman B. Collins, 


Fulton, assignor of one-half to Warren H. Boles, Syra- 
cuse, N. Y. Filed Sept. 22, 1892. 

527,071. Electrical Fuse Box. James W. Packard, Warren, 
Ohio. Filed Jan 3. 1894. 

527,092. Circult-Controiler for Regulators. Barton B. 
Ward, New York, N. Y. Filed Oct. 13, 1893. 

527,098. Kallway-annunciator. Chailes R. Alsop, Middle- 
town, Conn., assignor to Lucy C. Alsop, same place. 
Filed Nov. 2, 1893. 

527,099. Electric Track Signal. Charles R. Alsop, Middle- 
town, Conn., assiguor to Lucy C. Alsop, same place. 


Filed Nov. 27, 1893. : 
527,110. Method and Apparatus for Electrodeposition of 
Metals. Charles R. Fletcher, Boston, Mass. Filed 


June 20, 1894. \ 
527,150. Electric Ore-Amalgamating Apparatus. Jobn C. 
Ludwig, San Francisco, Cal. Filed March 5, 18%. 
527,177. Electric Switch. Raymond $S. Kelsch, Chicago, 

Ill. Filed May 28, 1894. 

527,254 Insulator. Witam D. Trimble, Baltimore, Md. 
Filed Feb. 2, 1894. 

527.293. Rallway-Switch. Augustin F. Schinner, Milwau- 
kee. WIS. Filed March 28, 1894. 

527,317. Insulator. Edward J. Bullock, Wallingford, Conn. 
Filed Nov. 27, 1893. 

527,318. Insulator Pin. Edward J. Bullock, Wallingford, 
Conn., assisnor of one-half to Merwin D. Tuttle, same 
place. Filed Feb. 9, 1894 

h27,324. Electric Heater. Jesse K. Davis, Parkersburg, 

W. Va., assignor of one-third to Charles A. Wade, 
same place. Filed Feb. 24, 1894. 

527.375. ‘Thermostat. Lewis G. Rowand, Camden, N. J. 
assignor to the Untversal Fire Alarm Company. same 
place. Filed June 5, 1893. 

527,377. Apparatus for Mounting and Operating Ther- 
mopiles. Melvin L. Severy, Boston, assignor Of one 
haar to Francis Doane, Norwood, Mass. Filed Feb. 16, 

527,378. Apparatus for Utilizing Steam for Heating Ther- 
mopliles, Melvin L. Severy, Boston, assignor of one- 
hat to Francis Doane, Norwood, Mass. Filed Feb. 16, 

527,393. Busy-Test for Multiple Switchboards. Robert 
H. Polk. Savannah, Ga. Filed Apri] 20, 1894. 
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EDITORIAL NOTES. 


General A ripple of interest has been 

Electric. created in the affairs of the 
G. E. Company by the recent slump of 4 points 
in the price of the common stock. 

There is apparently nothing in the condition 
of the company, more than there has been any 
time the past year, to warrant any change in the 
market, either upwards or downwards. 

The cause of the recent decline seems to have 
been Mr. Coffiu’s selling out his own actual 
holdings, using for this purpose his friend, Mr. 
Weil, who has for several months been very close 
to Mr. Coffin in all his speculative venturcs. 

This lends considerable strength to the opin- 
jon that Mr. Coffin is getting ready to retire be- 
fore the first of the year—an opinion which has 
been held for sometime by his enemies in the 
company, who are already planning what they 
will do when he is finally out of the way. 

As to the much-talked-of reorganization, it 
looks now as though it would be put off until the 
next annual statement is made up; in any other 
event, there would need to be two jobs of scaling 
down, as this year’s business will show a further 
deficit of about $8,000,000 in addition to the 
$12,000,000 of the last report. It is probably the 
part of wisdom to make one job of it all, as noth- 
ing can be lost by the delay and a good deal can 
be gained by those directors who are manipu- 
lating the stock continually. 

It appears that Mr. Coffin again got the best of 
his New York associates last week, Mr. Twombly 
having unwittingly or otherwise taken the stock 


which Weil was selling for Coffin. 
x * * 
Tye G. E. Co. are pushing tbeir monocyclic 


system very hard nowadays. The value they 
place on it is shown by a recent sale in Sparta, 
Wis., of a 150 H.P. monocyclic generator for 
$1,500, or $10 per H. P. What price do the 


Edison licensees receive on this type of machine ? 
x * * 
Tue picture of a man who was hanged in 


Atlanta a few months ago was printed by mistake 

in the Journal of that city on Wednesday last as 
a portrait of Mr. M. J. Sullivan of the Electrical 
World. 
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The One of the special papers read 
Booster at the Atlanta Convention on 
System. the use of the booster system 


for electric railways suggests a remedy for a 
very common fault in such roads with long 
branches necessarily runninga good way from 
the power station. On quite a number of such 
roads there has already been experienced the 
difficulties due to a fall in voltage as the distance 
from the power house increases, and these diffi- 
culties are quite serious where the drop is very 
large. This condition means that either the 
speed of the cars is ‘:aterially reduced or the 
amount of current consumed by thecar is far in 
excess of the capacity of the motor winding, and 
consequently burnouts are frequent. There are 
only two ways to remedy this trouble, one 
being to increase the amount of copper on such 
lines until the drop is the same all over the sys- 
tem, and the other is to raise the voltage at the 
distant points by some auxiliary apparatus, 
Where the travel on a road of this kind warrants 
it, the use of sufficient copper to avoid a heavy 
drop is apparently the most simple and desirable 
remedy, but ina great many cases the extra in- 
vestment involved in thisis not warranted by 
the receipts of the line, and in these cases it is 
only s question of supplementing the pressure in 
some way or incurring the expense of frequent 
burnouts at such points. 

The paper by Messrs. Vail and Wynkoop re- 
lates to the use of the booster for such lines, and 
there appears to be no reason why this plan 
should not prove as useful in the case of railroad 
work us it has already shown itself to be in elec- 
tric lighting regulation. The chief use of sucha 
system would be in cases where difficult grades 
are encountered at the further ends of long lines, 
and a similar case was successfully remedied 
by storage batteries some time ago. On the road 
in question a considerable grade occurred at the 
end of a long branch, and at that point the pres- 
sure fell from 500 volts at the station to about 
375 volts. To avoid the frequent burnouts here 
the line was fed by a battery of accumulators 
which maintained the standard voltage at this 
grade. As far as the burnouts and speed of the 
cars were concerned the trial proved entirely 


satisfactory. TRe booster system, which is 


simply a dynamotor wound to raise the pressure 
to the required amount, acts in the same way as 
the batteries described above, and its use in 
many places would undoubtedly save a large 
amount of copper and avert much cf the trouble 
which is often met at points where the drop is 
excessive. 
* % * 
Valuable Our brilliant and enterprising 
Information. contemporary, the Electrical 
World, devotes five and one-half columns of its 
issue of October 20 tu “Flywheel Accidents in 
Power Stations,” wherein a baker’s dozen of gen- 
tlemen well known in electrical and mechanical 
circles tell us over their own signatures substan- 
tially that flywheels usually break because they 
are not strong enough. Now that the enterprise 
of the Electrical World has given these experts 
the opportnnity of telling us this, we see that 
their conclusions must be correct, and wonder 
that we had not thought of it before. This feat- 
ure cf the World attracted a great deal af at- 
tention at Atlanta, as it had previously been the 
contention among some steam users that fly- 
wheels broke because they were too strong. The 
most valuable contribution to this collection of 
Opinions, however, is that contributed editori- 
ally, that the ‘‘ destructive strains are rather to 
be ascribed to centrifugal than to tangential 
stress,” etc. Here isa chunk of wisdom that is 
calculated to astonish the mechanical world quite 
as much as the recent announcement in the same 
journal did the mathem: tical world : ‘‘ That if our 
system of linear units were based on z the ratio of 
the circumference of a circle to its diameter 
would be unity.” The latter statement re-echoed 
round and round the world. We expect this new 
engineering discovery to revolutionize the fly- 
wheel industry so that hereafter flywheels will 
be built or so operated as to develop no centrifu- 
gal force, but only tangential stress. 
x * * 

No oruHER feature of the General Electric’s 
original policy proved so flat a failure as the at- 
tempt to force consolidations in all large towns. 
A deal of this kind was made in Rochester. Now 
the independent Citizens’ Light and Power Co., 
started s few months after the consolidation, is 
doubling its capacity, rates are being cut wide 
open—and the town is not bottled up. How 
many successful Jocal combinations are left ? 


Of Course We Were. 
(From the Chattanooga Times.) 

Thus the visitors were in that respect the richest, as 
they were in appearance and dress the neatest and the 
best looking body of men that has visited Chattanooga Ir 
many a day. ; 


A simple device for electrically regulating the 
feeding of horses has been patented by Amos Y. 
Reeder, of Philadelphia. Each of the stalls is 
connected by a tube to the supply box above 
and at the end of each tube is the electric appa- 
ratus which controls the flow. This is done by 
working on two cut-offs, which allows just the 
right quantity of grain to drop into the feed box. 
A single touch of a button will feed a stable full 
of horses. This can be attached to a clockwork 
arrangement, which will automatically feed the 
horses at any given time. ‘This device is a great 
boon to milkmen, bakers and those similarly em- 
ployed, asit permits them to sleep while the ani- 
mals are feeding. 


ELECTRICITY. 


The Atlanta Convention. 


—— a 


Rousing Meeting in the Gate City of the 
South. 


The Proceedings in Detail. 

The Thirteenth Annual Meeting of the Ameri- 
can Stres: Railway Association was held in Ma- 
chinery Hall, Piedmont Park, Atlanta, Ga., Octo- 
ber 15 19, 1894. 

President Herry C. Payne, of Milwaukee, 
Wis., called the meeting to order and introduced 
Hon. W. J. Northen, Governor of Georgia, who 
extended a cordial greeting to the delegates and 
visitors. After reviewing the progress of street 
railway development in Georgia, the Governor 
concluded: *‘ We welcome you again because 
you represent the greatest factor for civilization 
known to the Northern world. You have en- 
hanced the value of this great country of ours 
more than any other half dozen factors for pro- 
ducing wealth that have been in operation for 
the last quarter of a century. You broaden out 
cities, you scatter the density of population, you 
make it convenient for the professional man, for 
the business man and for the laboring man to go 
from his home to his work with the least expendi- 
ture of time. 

“ How can we stand in the presence of such an 
organization, the members of which have for 
their object such high purposes, without bowing 
in the highest possible appreciation of their 
work, and saying that Georgia and the South 
give you a most cordial welcome ?” 

President Payne fittingly aeknowledged Gov. 
Northen’s welcome on behalf of „the Associa- 
tion. 

Letters of regret at their inability to be pres- 
ent were read from past Presidents Chas. B. 
Holmes and Henry M. Watson. 

The first order of business was the reading of 
the minutes, and ou motion they were approved, 

The president read hie address, in which he 
thanked the Association for its partiality in elect- 
ing bim to that office. Continuing he said : 

‘*It is hardly necertary for me to say that since 
our last meeting the street railway business has 
suffered, in common with all other enterprises, 
owing to the financial stringency and business 
depression which have prevailed in all parts of the 
country. These conditions, however, have not 
been without lasting benefit to the interests 
which we represent. I think we have all studied 
more thoroughly to bring about economies in 
operation, to limit the construction of new lines 
into unproductive territory, and in every way to 
bring our business toa more healthy basis: so 
that, from that point of view, there is compensa- 
tion for the depression through which we have 
passed. I presume it is the common experience 
of all that we are on the up-grade, and I con- 
fidently anticipate a slow but gradual return to 
normal business conditions. The resources and 
characteristics of the American people are such 
that they cannot long continue in a state of 
either mental or financial depression. 

“ During the transition period from animal to 
electric power on the tramways of our country, 
it was but natural that the proceedings of the 
annual meetings of the Association should be 
largely taken up with the consideration of the 
application of electricity to transportation pur- 
poses. Now tbat we may fairly consider such 
application as an accomplished fact, I think our 
attention should to a greater degree be turned to 
a comparison of views regarding the practical 
operation of our several roads, The substitution 
of electricity for animal power has elevated the 
business to a higher plane. Street railways 
have become as essential to the prosperity of our 
metropolitan cities as the steam railways to the 
country at large.” 
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After referring tothe business to be transacted 
the president closed his address with a tribute 
to the memory of Mr. Wm. Richardson, of 
Brooklyn, and Mr. Wm. J. Stephenson, of 
Washington, D. C., deceased during the past 
year. 

The report of the Executive Committee WAS 
next presented. The report, commenting npon 
the business depression which hag existed, said : 
‘* The fact is there is no more accurate test or meas- 
ure of the state of the business of thecountry than 
the varying income of a streot railway company, 
Business in general during the Jast year has been 
bad, and the street railway business in particular 
has suffered, several of our member companies 
having gone into the hands of receivers, while 
consolidation still continues to be the trend of 
the times. While the year has been a hard one 
the business outlook is encouraging, and we look 
forward with confidence to a successful year's 
business.” 

The report enumerated a number of changes 
which had taken place in the membership—the 
present number being 184 companies, exclusive 
of additions at the Atlanta meeting. 

Reference was made to the special reports to 
be presented as covering a wide range of sub. 
jects and expressing the latest thought and prac- 
tice in the business; and the Committee touched 
upon the subject of the exposition of street rail. 
way supplies, which was fast becoming a promi- 
nent feature. 

A list of judicial decisions published during 
the year was given, and it was stated that the 
second volume of ‘‘ American Street Railway De- 
cisions” would be issued to subscribers during 
November. 

The report further said: “Two proposed 
amendments, one to the Constitution, the other 
to the By-Laws, are herewith submitted, and, 
though it would not be binding in any sense, we 
should be pleased if a vote were taken at this 
meeting, without debate, that we might ascertain 
whether the judgment of the Association is in 
accord with that of your Committee on both 
subjects. 

` The proposed amendment to the Constitution 
is to provide for the admission of individuals, 
and companies not str: et railways, as associate 
members, under certain conditions, such char- 
acter of membership having been found con- 
ducive to the general welfare of kindred associa- 
tions. 

“The proposed amendmentto the By-Laws has 
in view morning sessions only; providing for 
less exhaustive meetings; for more opportunity 
for social enjoyment, as well as for opportunity 
to examine the display at the Exposition, which 
has become so important a feature of our annual 
meetings.” 

On motion of Mr. Littell, the report was re- 
ceived. 

The report of the treasurer was presented, and 
showed the financial transactions of the year to 
have been: 


ReceiptS.......sesssosssssssoosssrsrsseseo $8,290.79 
Expenses......sresossesers secsesreresee 8,196.72 
DAHO siisi ia E RE $94.07 


On motion of Mr. Bean, the report was 8p- 
proved. l 

A communication from the Georgia Electric 
Light Company was read, extending an invita- 
tion to tie delegates to visit their plant. 

The first committee report presented was on 
“The Best Method of Treating Accidents and 
Complaints.” The report was presented by Mr. 
P. M. Dyer, claim agent of the West Chicago 
Street Railroad Company. 

The report was a description of the mae 
employed by the North and West Chicago aah 
Railway Companies, The working force consis 8 
of a medical staff and a sufficient number of in- 
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sestigators, all under the direction of the chief 

adjuster, who reports to the general ccunsel of 

the two companies. The work of the claim de- 
partment may be divided into three periods—in- 
vestigation, negotiation and litigation. 

The details of procedure in case of accident, in 
regard to procuring testimony, locating witnesses 
and adjusting damages, were then given. The 
offcersof these companics believein the thorough 
investigation of all accidents; if possible, the 
settlement ou a reasonable basis of all valid 
claims; in vigorously contesting fraudulent de- 
mands; and that prompt settlements are for the 
best interests of their companies. 

The next business was the report on ‘‘A Uni- 
form System of Street Railway Accounts,” by 
Mr. H. I. Bettis. 

Mr. Bettis’s report related to a systematic 
classification of expenditures and receipts for 
which he gave a number of blank forms, The ob- 
ject of such a system is to keep an account of the 
cost and incume of every devartment of a street 
railway separately and to establish a uniform 
method of keeping such accounts, so that the 
published statements of the rame could be di- 
rectly compared. He considers that if admin- 
istrators of American railroads could see their 
way to adopta more uniform method of com- 
piling their published accounts, setting forth the 
particulars of capital authorized, raised and ex- 
pended, revenue earnings and disbursements, 
assets and liabilities, on defined principles, and 
ina manner intelligible to any ordinary man of 
business, it would tend greatly to improve the 
value of sound railway securities. Werethere a 
more uniform system of reports and accounting, 
there is no doubt that the stock and bonds 
of our wonderful street railway properties would 
find an open market abroad. 

The secretary announced that upon the ad- 
journment of the meeting the Conve .tion would 
inspect the exhibits; that at 4 o’clock a visit 
would be made to the car house of the Atlanta 
Consolidated Street Railway Company, and from 
6 until 9 o’vlock a reception would be tendered to 
the delegates and ladies accompanying at the 
Capital City Club. On motion, adjourned. 


THURSDAY'S SESSION, 

An Executive Seesion was held on Thursday 
morning by order of the Executive Committee. 

The subject of Transfers and Commutations was 
discussed, the general impression being that the 
privileges should not be extended further than is 
absolutely necessary. 

The suoject of the formation of a Street Rail- 
way Mutual Fire Insurance Company was also 
taken up, and on motion of Mr. Russell F. Har- 
rison the incoming officers and Executive Com- 
mittee were appointed a committee to report on 
the subject. 

On motion of Mr. Littell, of New Orleans, 
Messrs. Littell, Perrine and Connette were ap- 
pointed a committee to wait upon the officers of 
the Underwriters’ Association of the South with 
aview to securing better conditions and rates for 
insurance of street railway properties, the office 
of the association being in Atlanta. The Execu- 
tive Session then adjourned, 

The paper ‘‘Can the T Rail be Satisfactorily 
Used in Paved Streets” was then read by Mr. 
Hendrie, 

The paper, which was a brief one, argued de- 
cidedly in favor of the T rail, and was supple- 
mented by alist of roads using the track from 
which favorable reports had been received. The 
main consideration in the case of this rail is to 
make the paving job a neat and good one. 
Pitas of Mr. McLean, the following gen- 
n were appointed a committee to nominate 
ri and select a place for the next meeting : 
Ga McLean, Connette, McNamara, Banm- 
off, Breed, Semmes and Rugg. 


ELECTRICITY. 


Letters inviting the Association to hold its 
meeting in their respective cities were presented 
in behalf of Cincinnati, O., Philadelphia, Pa., 
apd the invitation extended at the Milwaukee 
meeting by Mr. Usher, of Montreal, for the Asso- 
ciation to hold its meeting in the latter city in 
1895, was read by the secretary. 


FRIDAY’sS SESSION. 


President Payne called the meeting to order at 
10:30 a. m. 

The first kusiness was the report of the Com- 
mittee on City and Suburban Electric Railways, 
by Mr. E. C. Foster. The report, which chiefly 
considered the relative advantages of city and 
suburban roads, dealt with the requirements of 
each and differentiated between the necessities 
of city and suvurban service. It is apparent 
that suburban roads work at adisadvantage com- 
pared with city roads when the question of oper- 
sting expense is considered. There are many 
reasons why a given number of cars can be oper- 
ated for less money within a small territory 
than when spread over a large area. These 
reasons are obvious. Inthe former case a large 
number of cars may be cared for in one car- 
house, thus allowing a minimum expense of 
maintenance. A small car-house cannot afford 
the motor tables, traveling cranes, etc., that do 
so much to lessen the cost of motor and truck 
repair, nor can the work of the small house be 
divided among different men, giving each his 
specialty, as in a large house. 

The subject of long distance transmission on 
suburban roads by the use of high tension cur- 
rents was also considered by the author, and sev- 
eral advantages as well as some drawbacké arere- 
cited. He says: | 

* While this system has many advantages 
which are sure to result in its extensive applica- 
tion, it has its attendant disadvantages which 
must be overcome. Most important of these is 
the difficulty of insulating the lines, Practice 
has been to use bare wire, simply because the 
covering is of no use with such voltages. The 
principal use of the insulation on the majority of 
overhead wires is asentimental one. The public 
prefers the appearance of the covering to the 
bare wire. Itis probable that it will be wise to 
recognize the existence of this preference, and 
cover the wires merely to save comment. The 
most serious difficulty, however, lies in the fact 
that it seems to be absolutely necessary to keep 


the wires out of the trees. Mr. George D. John- 


son, superintendent of the Hartford Electric 
Light Company, writes that a twig short circuits 
their 5,700 volt mains almost as readily as a 
wire.” 

On motion the report was ordered to be 
printed in the Proceedings. 

The report on ‘ The Rail Construction of the 
Terre Haute Street Railway Company” was 
read by Mr. Harrison and was followed by con- 
siderable discussion. The construction in ques- 
tion is of T rails and, as with almost any rail, 
the joints are the main consideration. In con- 
cluding the discussion, Mr, Harrison stated in re- 
gard to expansion and contraction: ‘‘My expe- 
rience is that there isso much metal down be- 
low the surface, where it is cool, and so little of 
it exposed to the heat, just the head--we have 
no grooved or girder rail in our city—and just a 
little on one side, that we do not suffer from con- 
traction and expansion as in the case of a girder 
rail. The joints are the Wheeler joints and 
rest on the tie, and then we tamp the rail up with 
concrete, not only the ties supported with cone 
crete, but under the rails also, and the concrete 
comes up over the tie, so that the rail and the 
tie both rest on solid concrete, with a heavy bed 
below, and when the brick paving is put on and 
all cemented together there are practically no 
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joints and you cannot feel them in passing over 
the rail. It gets no wear and tear, and that 18 
why, in economy of operation, it is superior, be- 
cause there are no joints to rattle a car 1n pass- 
ing over them. Our motors and cars last longer 
and we have better service. 

A letter from G. T. Crosby was read, regret- 
ting his inability, owing to pressure of business 
and absence from the country, to present & rè- 
port on “ Standards for Electric Street Rail- 
ways.” On motion of Mr. Perrine, the Commit- 
tee on Standards was continued. 

M. K. Bowen, superintendent of the Chicago 
Street Railway, sent a communication recom- 
mending that a committee he appointed to inves- 
tigate the subject of the validity of patented 
articles used by street railways. Mr. Perrine 
moved that a committee be appointed on this 
subject, which motion was carried. 

The matter of the proposed amendments to the 
Constitution and By-Laws to provide for associ- 
ate members was then considered. An informal 
vote was taken as to the advisability of the adop- 
tion of the amendments; and it was the unani- 
mous judgment of the members that the amend- 
ments should be adopted. Action on the same 
will be taken at the next annual meeting. 

The special committee appointed to interview 
the representatives of the Underwriters’ Associa- 
tion of the South reported that they had been 
unsuccessful in meeting such officials. 


Mr. Brophy, of Boston, president of the New 
England Reserve Fund Association, was intro- 
duced and said in part: I think it would be better 
for each State Association of Street Railways to 
make application to the board of underwriters of 
the mutual companies whieh contro! its territory. 
I think something might be done in the way of 
securing a reduction of rates. Our company is 
not a stock company. We have no agents and 
pay no premiums, so that we can afford to carry 
the business at somewhat lower rates. Ours is 
the only mutual company which is at the present 
time carrying electric light and railway proper- 
ties. We have been insuring electric light stations 
and power houses for two years, and car houses 
for one year. We have at the present time 
$7,000,000 of property of this class, and for the 
last ten or twelve months, ending October, our 
losses have been $2,300 on the $7,000,000. We 
have been able to pay a dividend of 70 per cent. 
on business written one year ago. We have been 
insuring this character of business for two years. 
I state this to show you tbat the electric business 
is not so hazardous as some people think it is. 
(Applause.) It can be insured ata profit. We 
have paid some losses ; at the same time we have 
paid to our policy holders forty per cent. of the 
premiums paid. The premiums collected have 
paid losses and expenses and left a balance to be 
returned to policy holders, so that the business 
is not so very bad. Our rates on electric light 
stations is 1 per cent., which calls fora station 
which is 8 model in every way. We do not ask 
for cement floors or iron floors, nor do we ask 
that the roof shall be eighteen feet high; but we 
want a plant that is clean and has no oil on the 
floors, no finish on the walls, and no attics or 
basements. If it has a basement or second floor, 
used for storage, they must be equipped with au- 
tomatic sprinklers. Our experience has been 
with car houses very satisfactory. We do not 
know just where the losses will be, but our pre- 
miums so far have met all expenses. Our expen- 
ses for inspectors have amounted to 6 per cent. 
of premiums received, and the total expense, in- 
cluding losses, is 12 per cent. , 
Mr. Scely— In relation to insurance companies 

the members of the National Electric Light 
Association had the sume trouble that you are 
laboring under, and I believe the company which 
Mr. Brophy represents came to their relief. I 
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have no doubt that the street railway companies 
could get substantial relief in this direction by a 
conference with the representatives of the mutual 
companies. The Standard Oil Company carries 


its own insurance, has a profit every year, and ~ 


there is no reason why this great business should 
not do likewise. We could establish a mutual 
company of our own, and have a central office. 

The motion to appoint the special committee 
was then put and carried. The president ap- 
pointed as such : Messrs Harrison, Terre Haute; 
Dyer, Augusta; Perrine, Trenton; Lusher, Mon- 
treal; Bamhoff, St. Louis. 

Mr. Perrine offered the following resolution : 

Resolved, That the Executive Committee is 
hereby requested to take under consideration the 
question of the enlargement of the field and 
scope of the Association, and submit a plan, sug- 
gesting ways and means therefor, at the next 
meeting of the Association. Carried. 

The Nominating Committee then presented 
the following report : President, Joel Hurt, At- 
lanta, Ga.; Vice-President, W. Worth Bean, St. 
Joseph, Mich.; Second Vice President, John M. 
Cunningham, Boston, Mass.; Third Vice-Presi- 
dent, Russell B. Harrison, Terre Haute, Ind.; 
Secretary and Treasurer, William J. Richardson, 
Brooklyn, N.Y.; Executive Committee : Henry C. 
Payne, Milwaukee, Wis.; W. H. Jackson, Nash- 
ville, Tenn.; D. G. Hamilton, St. Louis, Mo.; 
U. C. Cunningham, Montreal, Canada; J. N. 
Partridge, Brooklyn, N.Y. 

The committee recommended Montreal, Can., 
for the next meeting. 

On motion, Mr. Penington, of Chicago, was 
instructed to cast the ballot of the Association 
for the officers nominated. 

This was done and they were declared duly 
elected. 

Mr. Penington moved that Philadelphia be 
substituted for Montreal as the place of meeting. 

A spirited discussion ensued over the question, 
and during the calling of the roll there was much 
interest manifested. The vote when taken 
stood: Montreal, 38; Philadelphia, 17. 

Mr. Cunningham, of Montreal—Gentlomen: 
I wish to say a few words to you to show how 
very pleased indeed I am to know that next year 
Montreal will receive this large and important 
Association. I can assure you that we will do 
everything in our power to remove any difficulties 
that may exist as to entering any supplies for the 
purposes of exbibition. I can confidently prom- 
ise you that there will be no difficulty in bring- 
ing supplies to Montreal any more than there 
was in bringing them to Atlanta. We recognize 
in Montreal, as well as do the residents of other 
places, that this exhibition, which is a part of the 
annual meetings, has become a very important 
feature and should be maintained and improved, 
if possible, every year; and therefore, for that 
reason, I can promise you that we will do all in 
our power to remove any difficulties that may ex- 
ist in coming to Montreal. You will receive 
there a most warm and hearty welcome. (Ap- 
plause. ) 

The report of the Committee on ‘Mail, Ex- 
press and Freight Service on Street Railway 
Cars ” was then read by title only, and on mo- 
tion was ordered to be printed in the Proceed- 
ings. The report of the Committee on Transfers 
and Commutation was also read by title and ac. 
cepted. 

The report of the Committee on the ‘‘ Use of 
the Booster on Electric Railway Circuits” was 
next in order, and after a few remarks by Mr. 
Vail, giving the substance of the paper, was 
ordered to be printed in the Proceedings. 

The report is printed in full elsewhere. 

Mr. Hurt, the newly elected president of the As- 
sociation, then addressed the Convention. Refer- 
ring to his election hesaid: I thank you sincerely 
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for this honor. I have not sought it, but I ap- 
preciate it none the less. I assure you that I 
shall fot take up your time in making a speech. 
I am fully in accord with those who have the in- 
terests of this Association at heart, and I shall 
do my best during the year to come to further 
its advancement. I can do no more than ask 
your co-operation, free consultation and help in 
every direction. The Executive Committee, of 
course, will have certain important matters be- 
fore them, but with your secretary must lie the 
main weight, and I have no doubt that he will 
in the future, as he has in the past, discharge his 
full duty. I feel that this Association is entering 
an era of much more useful work than has 
marked its past career. Its scope should be en- 
larged. There are many features of the work de- 
volving upon the managers of street railways in 
which they need help from this Association; and 
this should have your special attention during 
the next twelve months. 

The report on "Destructive Arcing of Five 
Hundred Volt Fuses” was read by title, and 
ordered to be printed in the Procedings. 

The paper on Brake Shoes was read by title, 
and was ordered to be printed. 

Mr. Davis—In accordance with the recom- 
mendation of the paper, I move that acommittee 
be appointed, to consist of two members of the 
Association and one manufacturer, to investigate 
the subject of the adoption of a standard style of 
brake-shoes, cond.ict experiments, and report 
the data collected, and its conclusions, at the 
next meeting, without expense to the Associa- 
tion, Carried. 

The report on ‘‘ Power Brakes vs. Hand 
Brakes,’’ by E. J. Wessels, was read by title. It 
was ordered printed. 

The special paper by Allen R. Foote on 
‘* Taxation” was read by title, and ordered 
printed. The meeting then adjourned to meet 
in Montreal next October, 


THE EXHIBITORS. 


The exhibits in the main hall of the Exposition 
Building were eyual to those of any previous 
Convention, and the facilities for the show were 
never better. The following is a list of the com- 


panies who were represented by one or more 
hustlers : 


Lewis & Fowler Mfg. Co., Brooklyn, N.Y. 
Central Electric Heating Co., New York. 
Lederle-Taylor Co., Atlanta, Ga. 
Quaker City Car Equipment Co., Philadelphia. 
Walker Manufacturing Co., Cleveland, O. . 
J. G. Brill Co., Philadelphia. 
R. Woodman Mfg. and Supply Co., Boston. 
Georgia Equipment Co., Atlanta, Ga. 
Sterling Supply and Manufacturing Co., New York. 
E. F. de Witt & Co., Lausingburg, N. Y. 
Falk Manutacturing Co., Milwaukee, Wis. 
General Agency Co., New York. 
Genett Air Brake Co., New York, 
Wm. Wharton, Jr., & Co., Inc., Philadelphia. 
Consolidated Car Heating Co., Albany, N. Y. 
Wadhams Oil and Grease Co., Milwaukee, Wis. 
Fairbanks, Morse & Co., Chicago, 
H. B. Cutter, Philadelphia. 
Webster & Beach, New York. 
Brooklyn Car-Wood and Veneer Works, Brooklyn, N. Y. 
‘Street Railway Review,” Chicago. 
“Street Railway Journal,” New York, 
* Electricity,” New York. 
“street. Rallway Gazette,” New York. 
“ Electrical World,” New York. 
“ Electrical Review,” New York. 
“ Electrical Engineer,” New York. 
“ Electrical Age,” New York. 
The Car,” Philadelphia, 
* Electric Power,” New York. 
Washburn & Moen, Worcester, Mass. 
Wells & FreLch Co., Chicago. 
Johnson Co., Johnstown, Pa. 
Jackson & Sharp Co., Wilmington, Del. 
Laconia Car Co., Laconia, N. H. 
Morris, Tasker & Co., Philadelphia. 
McGuire Manufacturing Co., Chicago. 
Charles G., Smith, New York. 


Leonhardt Pneumatic Safety Car Fender Co., Baltimore. 


New Process Raw Hide Co., Syracuse, N. Y. 
Pettingill-Andrews Co., Boston. 

Pomeroy & Fisher, New York. 

Pennsylvania Steel Company, Philadelphia. 
Quaker Cit? Equipment Company, Philadelphia. 
John Stephenson Company, New York. 

Holmes, Booth & Haydens, Waterbury, Conn. 
Chicago Rawhide Manufacturing Co., Chicago. 
Geo. C. Dressel & Co., New York. 

Bushnell Manufacturing Company, Easton, Pa. 


Fulton Truck & Foundry Co.,Cleveland and Mansfield, 0. 


C. J. Field, New York. 
Storm Manufacturing Co., Newark, N.J. 
Harris Life Gt ard, Boston. 
St. Louis Register Co., St. Louis. 
Card Electric Co., Mansfield, Ohio. 
Weston Electrical Instrument Co., Newark, N. J. 
New Haven Car Register Co., New Haven, Conn. 
The Ohio Brass Co., Manstield, Ohio. 
American Electrical Works, Providence., R. 1. 
Creaghead Engineering Co., Cincinnati. 
Benedict & Burnham Mfg. Co., Waterbury, Conn. 
Dreher Manufacturing Co., New York. 
Dorner & Dutton Mfy. Co., Cleveland, O. 
Electric Railway Equipment Co. Cincinnati. 
Fairburn Engineering Co., Chicago. 
E. 8. Greeley Co., New York. 
Jobn A. Graham & Co., New Yorr. 
Hooper & Townsend, Philadelphia. 
International Keg ister Co., Chicago. 
Johns-Pratt Co., Hartford, Conn. 
American Car Co., St. Louis. 
Anniston Cordage Co., Anniston, Ala. 
American Iron and Bolt Co., Cincinnati. 
P. and B. Manufacturing Co., New York. 
American Electric Mfg. Co., St. Louts. 
Abendroth & Koot Mfg. Co., New York. 
American Engineering Co., Atlanta, Ga. 
Brownell Car Co., St. Louis. 
Binghamton Wagon Co., Binghamton, N. Y. 
Barney & Smith Co., Dayton, O. 
Buckeye Engine Co., Salem, O. 
Carnegie Steel Co., Atlanta, Ga. 
Chicago Electric Truck Co., Chicago. 
G. L. Colgate Co., New York. 
R. A. Crawford Mfg. Co., Pittsburg. 
Composite Brake Shoe Co., Boston. 
Car Equipment Co., Philadelphia. ` 
Beacon Lamp Co., Boston. 
Columbia Lamp Co., 8t., Louis. 
Partridge Carbon Co., Sandusky, O. 
St. Louts Car Co., St. Louis. 
W. R. Brixey, New York. 
R. D. Nuttall Co., Allegheny, Pa. 
Westinghouse Electric and Mfg. Co., Pittsburg, Pa. 
Baltimore Car Wheel Co., Baltimore. 
Rochester Car Wheel Works, Rochester, N. Y 
Siemens & Halske, Chicago. 
Hale & Kilburn Mfg. Co., Philadelphia. 
Paige Iron Works, Chicago. 
Chas. A. Schieren & Co., New York. 
Niles Tool WorksCo., Hamilton, O. 
R. A. Crawford, Pittsburg, Pa. 
American Railway Supply Co., New York. 
New York Insulated Wire Co., New York. 
Arthur S. Partridge, St. Louis. 
Bass Foundry and Machine Works, Fort Wayne, Ind. 
Gene: al Electric Co., New York. 
Maxwood Brake Shoe Co., La Crosse, Wis. 
Meaker Mfg. Co., Chicago. 
Helne Safety Boiler Co., St. Louis. 
Hi. W. Johns Mfg. Co., New York. 
Davis Car Shade Co., Portland, Me. 
Estes & Lowe, Macon, Ga. 
New York Electrical Works, New York. 
Hi. J. Wightman & Co., Scranton, Penn. 
Lutburg, Sickel & Co., Trenton, N. dJ. 
Bragg Fender Co., Troy, N. Y. 
Jewell Belting Co., Hartford, Conn. 
Eddy Electric Mfg. Co., Windsor, Conn. 
Scarritt Furniture Co., St. Louis. 
H. C. Bruner, Pontia;, Il. 
Pomeroy & Fischer, New York. 
Electrical Installation Company, Chicago. 
Standard Underground Cable CO., Chicago. 
R. W. Hollis, Atlanta, Ga. 
S. M. Balzer, New York. 
Chapman Valve Mfg. Co., Indian Orchard, Mass. 
International Register Co., Chicago. 
Berlin Iron Bridge Co., East Berlin, Conn. 
Charles L. Cornell, Hamitton, O. 
Wallace Electric Co., Chicago. 
Fuel Economizer Co., Matteawan, N. Y. 
Technic Electrical Works, Philadelphia. 
Sttiwell-Blerce and Smith-Vatle Co., Dayton, O. 
National Lock Washer Co., Newark, N. d. 
Flood & Conklin Co., Newark, N. J. 
Kohier Brothers, Chicago. 
Mason Electric Co., Cricago. 
The Electrical and Mechanical Engineering and Trading 


Co., New York. 
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THE SOCIAL SIDE. 


The Shenandoah Valley Special. 

The special train which carried the majority of 
the Eastern delegates and supply men left New 
Yorkat 3 P. m. on Monday, the 15th,and made 
the run direct to Atlanta, without delays or mis- 
haps of any kind. The train was under the per- 
sonal supervision of Mr. L.J. Ellis, the cour- 
teousagent of the Norfolk and Western Railway, 
who looked closely to the comfort of his guests 
until they landed in the Jersey City depot at the 
end of the return trip. There were on board 
this train upwards of 100 happy people, to most 
of whom the ride through the poetic Southern 
country was a novelty. 

The roster was as follows : 


L. Perrine, Jr., Trenton,N. J. C. A. Bradley, Waterbury,Ct. 

k. 8, Woodruff, * A. O. Shepardson, t 

$. B. Thompson, Baltimore. W. W. Cole, Elmira, N. Y. 

H. E. Hurley, Trenton, N.J. Mr. and Mrs. J.A. Seely, N.Y. 

c. J. Meld, New York. E. T. Landon, New York. 

H. 8S. Wyman, New York. J. H. Woodward, New York. 

Ww. Wilkinson, New York. G. W. Pierce, Stamford, Ct. 

H. J. Crowley, Shamokin,Pa. C. M. Clark, Scranton, Pa. 

J. R. Beetem, Scranton, Pa. John F. Ostrom. Steelton, Pa. 

T. E. Crossman, Brooklyn. P.C. Ackerman, New York. 

W.R. McAdoo, Paterson, N.J. E. S. Goodrich. Hartford, Ct. 

F. E. Huntress, New York. H. Pearson, Springfield, Mass. 

F. H. Sloane, Baltimore. Wm. F. Acton, Norwood, Ct. 

R.M. Rose, Norwood, Ct. Mr.and Mrs. W.J. Richardson, 

E. E. Higgins, New York. Brooklyn. N. Y. 

W. H. Linburg, Trenton, N.J. D. Coolidge, Johnstown, Pa. 

F. G. Fulton, New York. J. A. Hanna, Philadelphia. 

Chas. R. Vincent, New York. Frank H. Ball, New York. 

E. Packer, New York. E. H. Allen, Philadelphia. 

R. H. Beach, Boston. George F. Porter, New York. 

W. E. Bougbton, New York. Jas. W. Perry, Philadeiphia. 

C.A. Schieren, Jr., Brooklyn. E. D Meler, St. Louis. 

Edgar Peckham, New York. J. R. McCardell. New York. 

J. H McGraw, New York. E. J. Lawless, New York. 

B. E. Greene, New York. L. Greenwood, Jr., New York. 

E. B. Hatch, Hartford, ct. R. O. Heinrich, Newark, N.J. 

Mr. and Mrs. W. 'T. Hunt, Walter Hunt, New York. 
New York. E.L. Ross, Ind’n Orchard. M ass. 

Mr. and Mrs. W. P. Seguine, J. T. Smith, Fishkill, N. Y. 
New York. H. J. Winser, New York. 

E J. Wessels, New York. M. E. Baird, Windsor, Ct. 

Geo. 8S. Whipp, Brooklyn. 


C. L. Tolles, Hartford, Conn. New York. 
H. C. Evans, New York. W. H. Taylor, New York. 
W.S. Silver, New York. Mr. and Mrs. Edmund N. 


R. N. Stevenson, New York. Smith, Philadelphia. 

J.H.Stedman,Rochester,N.Y. Wm. E. Cooke, New York. 

Mr. and Mrs. J.H. Blackwell, E. V. Faucett, Philadelphia. 
Trenton, N. J. T. C. Martin, New York. 

C. A. Benscotter, Knoxvi'le. L. J. Ellis, New York. 

Mrs. Ellis, Atlanta, Ga. B. F. Myers, Harrisburg, Pa. 

W. G. Eno, Wilkesbarre, Pa. H. J. Eno, Wilkesbarre, Pa. 

Jobn Graham, “ Mr. Holleback. s 

R. F. Outcalt, New York. H. H. Luscomb, New York. 

T. G. Fuller, New York. William Granten, New York. 


This train arrived at Atlanta on time, while the 
Pennsylvania Company's train experienced con- 


siderable delay and was over two hours late, 


much to the disgust of the fifteen or twenty del- 


egates who had the bad judgment to choose that 


route, 


The Entertainment. 


‘No city has ever entertained her electrical 
guests go royally as did Atlanta, and fhe week 
will be pleasantly remembered by the hundreds 
of visitors. Every one was made aware at once 
that the townspeople had surrendered themselves 
for the time being, and that the strangers owned 
the city. Nothing, however, was carried away, 
except a few bales of cotton, some cannon balls, 
and other relics of the time which neither South- 
ern man nor Northern man cares to dwell on 
thirty years after the event. 

On Tuesday morning all were advised that the 
courtesies of the Capital City Cluband the Pied- 
mont Driving Club were extended to the pil- 
enms, and on Wednesday evening there was an 
Informal but brilliant reception given at tbe 
former club, which the flower of Georgia beauty 
a Southern eloquence rendered delightful 
and instructive, ; 
ea aurediy evening the official banquet of 
° Association was given at the Kimball House, 
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Mr. and Mrs. W. J. Johnston. . 
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of which so much cannot be said with truth. 
There were several hundred guests at table, but 
the responses were in the main dry-and prosy, 
for which there was no excuse, as no one should 
have felt at all dry. Mr. J. H. Stedman,of Roch- 
ester, presented the only redeeming bit of bright- 
ness in his set of verses, but Mr. Stedman could 
not be dry if he tried. 


Friday afternoon the entire body attended a 
glorious barbecue at Ponce de Leon Springs, 
which was a novel experience for nine out of ten 
of those who gorged themselves to fulness on 
roasts of mutton and pork not measured by the 
pound, and on Atlanta beer which was only 
measured by the keg. Many gentlemen amused 
themselves here by throwing coins to the gath- 
ered throng of darkies, and the scramble to get 
them seemed to indicate that money was ordinar- 
ily none too plenty among tLem. 

In the evening there were innumerable theater 
parties, clusing the series of entertainments. 
Here again beanvy was out in force, and we only 
hope that they have retained half the good >pin- 
ion of Northern men which the latter carried 


- away with them of the women of Atlanta. 


The Return Trip. 

The Norfolk and Western special left at 11 
o’clock on Friday night, arriving at Chattanooga 
early Saturday morning. Here excursions were 
made to the historic environs of the city, Look- 
out Mountain and Missionary Ridge, where Gen- 
erals Hooker, Thomas, Bragg and Longstreet 
earned fresh’ laurels, and where the graves of 
12,000 men testify to the bravery alike of the 
Union and Confederate soldier. 

Leaving Chattanooga on Saturday night, 
further stops were made at the Natural Bridge 
and Luray Caverns, and the party arrived in 


New York on Monday morning, voting without 


a dissenting voice that the Atlanta Convention 
was the greatest success in this line up to date. 

A few stragglers were left in Atlanta oo Satar- 
day, the last remnant, a party of four gentlemen, 
winding up the week in a blaze of glory about 
five minutes before the last train left for the 

‘North on Saturday night. 
From Other Cities. 

There were many other car-loads of pilgrims 
from St. Louis, Chicago, ete., all of whom, we 
have no doubt, enjoyed themselves equally as 
well as the New York and New England parties, 
and will be eager for the time tocome again when 
they can once more visit Atlanta under like con- 
ditions. 


Thanks to Mr. Ellis. 

On the return trip of the special train a hand- 
some cane and a brief set of resolutions, express- 
ing the appreciation of his party, were presented 
to Mr. L. J. Ellis. 


A Well-Merited Compliment. 


Industries and Iron, a London publication, 
pays the following compliment to the manage- 
ment of the American technical societies : 

‘+ American technical societies have the knack 


of managing their affairs extremely well. Their. 


proceedings are printed in a first-class manner, 
and are copiously illustrated, while the matter is 
quite up to the average of the best of our Eng- 
lish institutions dealing with similar departments 
of applied science. Letter ballots are in vogue, 
and everything seems to be done to ensure as 
little waste of time as possible. One feature 
might with advantage be adopted in this country, 
although perhaps some of the members would 
strenuously oppose it, and that is, the posting of 
the names of those in arrears, with dues, fees or 
subscriptions, for the benefit of the members as 
a body.” 
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Northwest G. E. Wound Up. 


Have Bylliesby and Coffin Fallen Out? 
The following circular letter partially explains 


vee Chicago, October —, 1894. 

DEAR SIR: The General Electric Company, for the pur- 
pose of further simplifying its organization, has abandoned 
its office in 8t. Paul, and all business heretorore conducted 
through that office will hereafter be handled from its office 
in Chicago. 

During the past four months all orders for supplies sent 
to the St. Paul office have had to be forwarded to and filled 
from the Chicago warehouse, so that this change will save 
a delay of at least twenty-hour hours on each order. It is 
therefore evident that the wants of customers can be 
cared for more promptly aod satisfactorily under this ar- 
rangement than the old. 

Salesmen will visit you from the Chicago office from 
time to time for the purpose of furnishing information, 
prices, etc., concerning this company’s manufactures. 

All communications should be addressed “General 
Electric Company, Monadnock Building, Chicago, Iil.,” 
except remittances, which may be sent direct to Schener- 
tady, N.Y. 

We ask for a continuation of your valued patronage, 
and are sure tbat this arrangement, made in the interest 
ot a more satisfactory filling of orders, will meet with your 
cordial approval. Yours truly, 

B. E. SUNNY, 
Western Manager. 
ARTHUR S. HUEY, 
Late Manager of St. Paul Office. 


It is not surprising that this office has been 
closed, but the mauner in which it was done was 
a surprise to the few employes who remained, 
none of them, not even Mr. Huey, having been 
informed of the plan until the night before the 
office furniture was packed up. There had not 
been a single profitable contract closed in the 
territory for a year. 

The former employes received one month’s sal- 
ary. One or two of them were offered positions 
with the Chicago office, under the conditions, 
however, that they would take their residence 
outside of the former district of the Northwest 
General Electric Con:pany, but would be per- 
mitted to go into this territory to get orders. 


CURRENT ITEMS. 


In a new process for coloring leather by elec- 
trical action, the hide is stretched upon a metal- 
lic table and covered, except at the edges, with 
the coloring liquid. A difference of potential is 
established between the liquid and the metallic 
table. The effect of the electric current is to 
cause the pores of the skin to open, whereby the 
coloring is enabled to penetrate deeply into its 
tissue, ees , 

An electric railway is to be built from Mer- 
cer, Cal., to Yosemite, seventy miles. 


Two thousand three hundred and twenty-one 
people took interest enough in scientifico matters 
to attend the recent annual meetings of the 
British Association at Oxford. 

The Elektricitäts-Gesellschaft, of Frankfort- 
on-the-Main, Germany, have acquired a large 
site near Plettenburg, in order to erect a central 
station for the electric transmission of power to 
Lüdenscheid, Plettenburg, Werdohl and Her 
scheid. It is also intended to light the streets by 


electricity, and to supply current to an electrio 
tramway. At Metzingen a project has been 
brought phan for Sa transmission of 
power in connection with the existin 

electric lighting station. ape 


At a recent meeting of the Sugar Planters’ 
Association in New Orleans, a paper from’ a 
Northern electrician was read accompanied by 
samples of sugar showing that it was very possible 
to refine sugar by electricity. The samples sent 
had been treated by being boiled through a bag; 
boiled down in open pan; no purging, no 
boneblack and no molasses left. He claimed the 
cost could be materially reduced. By the elimi- 
nation of all nitrogenous substances from melted 


sugar by electricity and aluminum he was able 


to polarize 99 per cent and crystallize the 
entire syrup. 
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A MODEL ISOLATED PLANT. 


Electrical and Steam Equipment of the New York Mutual 
Life Insurance Building. 

The use of isolated plants for lighting and 
power purposes in the large office buildings of 
New York has become so general that very few of 
them contain any especial features wbich have 
not already been described and illustrated in the 
technical press, but we find in the Mutual Life 
Insnrance Building a plant which, in its me- 
chanical and electrical construction and com- 
pactness, ranks among the very best of its kind, 
and surpasses bv reason of its simple and com- 
plete engineering details many of the lighting 
andjpower plants that are to be found in build- 


- ings of (a similar character. The features of this 


equipment which will appeal to the engineer are 
the class of mashinery used, the excellence of 
the construction work and the careful records 
which are kept of the performance of the plant. 


[Kg 
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direct-connected evgines and dynamos, for 
which the space is more than ample. Three 
of these units are shown in Fig. 1, and the fourth, 


not shown, is in line with those illustrated. 


. The engines are of the Straight Line type, sim- 
ple, non-condensing, with 154 inch cylinder bore 
and 16 inch stroke. Their capacity is 200 horse 
power each, and they run at a speed of 280 revolu- 
tions per minute. Directly connected to each en- 
gine by means of an insulated coupling is a Siem- 


ens & Halske dynamo of 100K. w. capacity, of the 


internal four-pole type. The fields of these ma- 


chines, which are compound wound, are centered 
on the line of the engine shaft and are sur- 
rounded by an armature of the Gramme ring 
type, having 720 commutator bars, corresponding 
to the same number of armature coils. The core 
consists of the usual laminated soft iron rings, 
and each armature coil is formed of a single turn 
of pressed copper the outside surface of which 
forms the commutator. The general design 


street building, one in the Cedar street annex, 
and two in the Liberty street annex, all of which 
are of 1,000 amperes capacity. 

The switchboard, which is shown in Fig. 2, jg 
made of white marble and equipped with Weston 
standard station ammeters and voltmeters, The 
upper row of instruments shown on the board © 
is connected with the five feeders mentioned 
above, and beneath each instrument are situated 
automatic cut-outs to protect each feeder circuit, 
The center of the board contains a main volt- 
meter, and the leads from each dynamo are 
provided with automatic cut-outs which are 
shown slong the bottom of the switchboard. Be. 
low these are four rheostats for regulating the 
voltage of each dynamo. 

The wiring of the building and the switch- 
board was done by Mr. Geo. H. Prido, of New 
York, and has proved to be a most thorough 
piece of construction as no faults whatever have 
been developed since the work was first installed, 


Sremens & Hauske Puant, Dynamo Room, Murvat Lire Burupine, New York. (Fia. 1.) 


The boiler room contains four Babcock & 
Wilcox boilers of 125 horse-power each and one 
of 300 horse-power, giving a total steam capacity 
of 800 horse-power. These are run at 100 pounds 
pressure and a daily record of their work is 
made, the coal and ashes being always weighed, 
and the feed water metered. They are fed by two 
Worthington duplex pumps 6” x6” x 4” in dimen- 
sions. 

The engine and dynamo room, which, hy the 
way, is innocent of any trace of the usual oil and 
dust found in almost every room where machin- 
ery is used, isa long, narrow room one-half of 
which lies under the court between the old part 
of the building and the new Liberty street 
annex. Itis 73 feet in length and 26 feet wide, 
but in spite of its limited area contains four 


of these dynamos, which are now too well 
known in this country to require minute de- 
scription, will be readily seen from the illustra- 
tion in Fig. 1. These machines were furnished 
through Mr. C. D. Shain, of New York, and have 
proved more than satisfactory to the engineering 
department of this building. In this plant the 
dynamos are run up to 800 amperes each and the 
pressure at the switchboard is 110 volts. 

The wiring of the building is also a feature 
which deserves special attention. Habirshaw 
wire has been used throughout and is run en- 
tirely in interior brass-armored conduit. On 
each floor of the building a cut-out box is placed 
at the point of distribution for that floor, and 
these are supplied from five main feeders which 
are distributed as follows : two for the Nassau 


The plant is designed to supply 7,500 incandes- 
cent lamps, of which 5,600 have been already 
wired. 

Besides the lighting the current is also used to 
run’ six electric motors which lift the dumb- 
waiters in the restaurant of the Insurance Club,. 
who occupy the 13th, 14th and 15th stories of the 
Liberty street annex. The motors are about 
4 horse power, taking 30 amperes each. 

In the rear of the dynamo room a photometer 
is placed for testing the candle-power of all new 
lamps purchased. and in each new lot every tenth 
lamp is tested as soon as unpacked. The bases 
and sockets used through the building sre the 
Bryaut patents, which were first putin by the 
United States Company. 

The records of the performance of the plant 
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are kept with great precision, the engineer in 
charge making hourly reports to the chief engi- 
neer, who tabulates these reports for every hour 
during the day. The sheets on which these are 
made out give the curve of Jamp-hours for each 
day, with the average number of lamps in use, 
number of replaced lamps, and the number of 
hours run by each engine and dynamo. These 
records are afterwards transferred to a book 
which contains the entire performance of the 
plant since it was installed. 

In addition to the lighting plant the building 


e — — 7 
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vision, was born in New York in 1846, and after 
serving as a volunteer in the late war was ap- 
prenticed to Faraday & Sons, in Baltimore. 
After this he spent nine and one-half years at sea 
service in engineering work aud then several 
years with R. Hoe & Company, of New York, and 
N. B. Cushing, of Jersey City, in the same ca- 
pacity. He next spent seven and one-half years 


as chief engineer to the Bloodgood estate, and 
in 1885 was employed by the Mutual Life Com- 
pany, for which he has since been made chief 
engineer. 


Por y 


' us SWITCHBOARD, MutvuaL LiFrr Butupine, New York. (Fia. 2.) 


also contains & very extensive hydraulic plant for“ 


running elever passenger elevators and two side- 
walk lifts and a hydraulic ram for hoisting- 
safes, 

There are also a number of house pumps among 
which is one that supplies water from an artesian 
well, 709 feet deep, and a stationary steam fire 
engine built by Clapp & Jones, of the same pat- 


tern as those used on several of the fire boats... 
This can deliver water at the rate of 800 gallons 


C. K. Cooper, CHIEF ENGINEER, 


per minute, at 150 pounds pressu t t 

of the building. i aes eee 
The entire engineering work in the building is 

T the direction of Superintendent J. F. 
cKim and Chief Engineer C. K. Cooper. Be- 


pe the New York building, Capt. McKim has 
ig of all the company’s buildings in a num- 
x of cities throughout the country. Mr. 

Soper, who gives this work his personal super- 


' The Use of the Booster on Electric Railway 


Circuits.* 


BY J. H. VAIL AND 8. H. WYNKOOP. 


The question of investment in copper is one 
which has always been a bugbear to the street 


~ railway manager, and is to-day the most serious 


problem confronting the operating company, in- 
asmuch as it tends to restrict the extension of 
long distance lines for serving suburban traffic. 
Since the cost of copper for a given service in- 
creases directly as the square of the distance, the 
necessary investment becomes prohibitory when 
the Jine extends more than three or four miles 
from the station. 

Railway generators and motors are becoming 
more satisfactory; we are still allowed, in the 
absence of a conduit system inspiring confidence, 
to suspend our trolley wires overhead; and in 
some cities the authorities will look the other 
way while we string cables as large as hawsers 
from pole to pole, in pairs, in dozens, and—if 
poles could be found to stand the strain—prob- 
ably in scores, . | 

Even then we are not happy. The power- 
house site is usually chosen, so far as circum- 
stances will permit, with reference to convenient 
coal delivery and the distribution of traffic. In 
the heart of the city crowded streets render slow 
speed imperative; in the suburbs, where a clear 
track invitesto rapid transit, the pressure is low 
—usually abominably so. In fact, the writers 
have in mind a city not far from the metropolis 
where two motor cars are run upon a single car’s 
time; and they have witnessed the fading out of 
the electric headlights asthe two cars started 
out together. The reduced voltage was in this 


*Paper read at the American Street Rallway Association 
Convention, Oct. 17-19, 1894. 


case self-evident; and the net horse-power se- 
cured to move the cars was probably less than 
half the proportionate amount originally gen- 
erated in the station. The loss in transmission 
does not require further demonstration. 

Accurate tests show that the commercial ef- 
ficiency of the street railway motor at normal 
voltage is 78 per cent.. while at two-thirds of the 
normal it is only 52 per cent. We all undoubt- 
edly recognize the fact that the resultant effects 
of too little copper show up to the -non-expert 
traveling public in slow speed and dimming of 
lamps; but to the railway company the results 
are actual losses—decreased trafic and in- 
creased coal bill; which is the direct opposite of 
what we desire. In other words, instead of aim- 
ing at the greatest receipts for the least expend- 
iture, we are actually getting least receipts for 
greatest expenditure. 

The usual remedy suggested is—use more cop- 
per. Very good. But if the owners of the road 
are already groaning under the weight of the 
copper mine that has been saddled upon them, 
together with the cash invested therein; if they 
live in constant fear that they will be forced to 
place all feed wires in large cities underground, 
what then ? 

Leaving out of this discussion improvement in 
generating station, car equipment and track, we 
must look for higher economy to the alteration 
of our methods of electrical distribution, adopt- 
ing such as will prove, after careful comparison, 
to be of least first cost, of reasonably high com- 
mercial efficiency, of interchangeability on dif- 
ferent divisions of the system, and of practically 
automatic action. 

. We are in need of a marked advance over 

present practice in this direction, and must de- ° 
vise some method of distribution that shall give 
better and more economical service over a large 
area, and which shall at the same time enable us 
to reach out from the power station to distances 
at present inaccessible. 
The alternating current system, which has 
done so much to develop the distribution of 
electricity for lighting by incandesence, has not 
yet reached that stage of eminent perfection in 
motive power service which will warrant us in 
admitting its value for railway work at the pres- 
ent time. 

Another method which might be suggested is 
one which contempletes the use of motor gener- 
ators located at intervala along the line and ac- 
tuated by bigh tension currents. Such a system ` 
must be automatic under all conditions of load 
and short circuits, working with cool bearings 
and not requiring careful attendance. This 
scheme also requires practical development. 

The well-known booster system, invented by 
Mr. W.S. Barstow, and applied by him with 
great success to the feeders of constant potential 
electric lighting plants covering large areas, is 
worthy of our careful investigation, as it prom- 
ises to offer a practical aid to the economic solu- 
tion of what may be called the medium long- 
distance electric railway problem. 

With direct feeding we can overcome the loss 
in transmitting energy only by incurring the 
heavy cost of copper as a first investment. With 
the booster system we overcome the loss in trans- 
mission by incurring the cost of operation of a 
machine which shall automatically raise the in- 
itial voltage above that of the bus bars by an 
amount which may exactly equal the drop in po- 
tential on the feeder at that instant. 

When using this machine we calculate our 
feeder for ampere capacity only, and constantly 
maintain the pressure at the service end of the 
feeder equal to the pressure at the bus bars, irre- 
spective of the length of the feeder or the load. 

[nany given instance, the cost of a direct feeder 
increases as the square of the distance, while 
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the cost of the booster feeder. is directly propor- 
tional to the number of miles. These character- 
istics of the latter system resultin a reduction 
of first cost of from 25 to 75 per cent. as com- 
pared with the first cost of the ordinary direct 
feeding methods of our present practice; and it 
thereby becomes possible for numerous elec- 
tric street railway companies to extend their 
lines into suburban localities from ten to twenty 
miles distant from the power station, at the same 
time retaining the investment within reasonable 
limits, 

In order to present these matters ın a manner 
easily comprehensible, we can readily establish 
equations for the two systems to be compared; 
and then, by assuming certain accepted values, 
plot the results. Let 
C,—Current delivered to trolley wire. 

V — Voltage at generator. 

V,—Voltage at trolley wire. 

V,—Voltage of booster. 

Eg—Efficiency of generating apparatus. 

Eb—Efficiency of booster. 

E,—Operating expenses for direct feeding—coal, 
oil, water, waste, engineers, firemen, and 
interest on so much of the steam gener- 
ating and transmission plant as is due to 
the feeder under consideration. 

E,—Operatinz expenses for booster feeding— 
details as before. 

M —Length of feeder in miles. 

m —Circular mileage of feeder. 

$ —Initial cost of as much of the steam gener- 

ating and transmission plant as is due to 
the feeder under consideration, 

—Per cent. interest on investment. 

—Per cent. depreciation on investment, 

—Cost of steam plant per H. P. - 

—Cost of generating plant per K. w. 

—Cost of booster per x. w. ontput. 

—Cost of insulated wire per lb. 

"Cost of placing 544 feet No. 0000 wire, in- 

panera Paap pins, cross-arms, sun- 
Ty hardwar z . 
lowance for a sa par er, 


Zz —Cost of supplying one nm, p, per year, in 
quantities of over 100 u. p.— ' 
Then for direct feeding 
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And for booster feeding 
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inspection of this diagram shows at once the im- 
mense superiority of the booster system over 
direct feeding in cases where the first cost is the 
essential feature. It will be noted that the 
curves have been carried out for the entire thirty 
miles, without regard to the practical voltage 
limit in direct current machines or the point at 
which the cost of operating an independent sta- 
tion becomes less than operating from the main 
station. 
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DISTANCE FROM STATION IN MILES. 

Diacram I. 

Initial Cost of Steam and Generating Plant, 
Copper and Special Apparatus for Delivering 
200 Amperes at 500 Volts. 

Diagram I shows that for distances greater 
than one ana one-half miles it will cost less to 
install a booster system than to place copper and 
machinery in the usual manner for feeding 
direct. In cases where motive power is water, 
costing little or nothing per m. P., these curves 
give at once the relative economy of the two 
methods; but ordinarily, on account of the con- 
sumption of coal, the lossin the line (represented 
in the new method by the power required to 
operate the booster) becomes an important fac- 
tor in the discussion; and it is necessary to estab- 
lish equations for the operating expenses, taking 
into account the fixed charges of interest and 
depreciation on the investment as well as the 
cont of furnishing the required power. 

The following equations will enable us to de- 


termine these values for different distances : 
Direct feeding : 


' = aN C, (V—V,) (5) 

m 6 — ~ 

dn 84+ D) 
Eg 
C, V, 
p= LV. | 0 (V-y, 1 1% 

746 746 Eb (6) 
Eg z+ $ (I+D) 


Maaa the same substitutions in Eqs. 5 and 6 

P i Made in 1 and 2, placing (I + D) = .10, 

ate een that $ varies according to the 
Od and distance under discussion, we get 


j $ 
a a (7) 
10 
3 $ 
E” = (189+ 36M) z + — (8) 
Di 10 
t e II represents these equations plotted 


longer distances the booster system:has an abso- 
lute advantage. Now, the assumption upon 
which Eqs. 5 and 6 were solved is a feeder con- 
stantly loaded to its maximum capacity. The 
absurdity of this assumption is apparent when 
one considers the actual conditions which obtain 
in railway work; the average load on the feeder 
during the entire year will be more nearly one- 
third or one-quarter of the maximum. We 
have therefore established and plotted equations 
similar to 5 and 6, for ł, 4 and} load, and the 
resultant curves are shown on Diagram II, in 
order to afford ready means of comparison. 

A careful study of these diagrams demon- 
strates in what the economy of the booster sys- 
tem consists. While the method we have out- 
lined may seem like robbing Peter to pay Paul, 
it must be remembered that ın direct feeding 
there is a large amount of capital invested in the 
pole line, accruing interest day and night, in 
storm and sunshine, irrespective of the traffic on 
the line; while with booster feeding, the interest 


on copper investment is nominal, the power re- 


quired to drive the booster itself being propor- 
tional to the load on the line. Thus we can 
readily understand why, under the conditions 
given, with an average load of one-quarter the 
maximum, the booster system is absolutely more 
econowical than the direct feeding system for 
distances over four and one-balf miles. 

The equations here laid down will serve to an- 
swer any questions that may arise as to relative 
first cost or operating expense. It has been im- 
possible to represent results derived under vary- 
ing conditions without multiplying the diagrams 
indefinitely. All calculations have been based 
upon the most recent methods of rail bonding and 
track feeding; and the assumption that the re- 
sistance of the return circuit is equal to that of 
the outgoing circuit is. therefore perfectly safe. 

It may occur to some that the installation of a 
special high voltage generator to supply the 
feeder in question would be a simpler method of 

reducing the copper; but a cognizance of the 
enormous variations in drop under extreme 
changes in Joad, on a long feeder calculated 5 
ampere capacity only, leads at once to the dis- 
carding of such a scheme until such time a8 man- 
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every electric railway manager to personally in- 
vestigate this system, with a view to ascertaining 
exactly how far it would prove of advantage 
when applied to his particular road. o 

Ordinarily in calculating copper for distribu 
tion, we are obliged to allow for special features 
influencing traffic, such as ball grounds, race 
tracks, picnic groves, etc. As there is seldom any 
necessity for bunching cars at all these points 
simultaneously, and as the various features are 
usually scattered, it follows that at all times one 
or more of the feeders is lying comparatively 
idle. Under the plan suggested, the copper is 
figured for average conditions, and a booster, 
placed in the station, is arranged to be thrown 
immediately upon any feeder which may become 
burdened with an excessive load. 

Another feature of this system which makes 
for economy becomes prominent on long subur- 
ban lines forced to run an infrequent schedule 
late at night. Onsucha road the booster may 
be shut down and cut out of circuit entirely 
when the load on the long distance feeder drops 


to say one-quarter of the maximum, depending . 


upon the amount of copper in the line. 
If this suburban line extends to a park or 
pavilion which is open only during the summer 
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Comparison between Direct and Booster Feeding 
for Railways. Resistauce of Return Circuit 
(Rails= Resistance of Feeder. Allowance for 
Weight of Insulation=15 per cent. Allowance 
for Sag=5 per cent. Showing the Inves‘ment 
Saved in Weight of Copper by Means of the 
Booster System. i 

months, the advantage of the booster over direct 

feeding is enormous, since the investment on a 

booster lying idle isa smal! fractional part of the 

interest on the idle copper of a direct feeder. 

On many roads already in operation the copper 
in the line has proven entirely insufficient, and 
the erection of additional feeders is coniem- 
plated. Would it not be worth while to consider 
the installation of a booster at one-tenth the cost 
of the extra copper, provided calculations showed 
the economy of operating the two systems to be 
equal ? 

In the progress of electric railways, as in the 
growth of cities, development frequently fails to 
follow the lines predicted forit. It therefore 
happens that many a road to day is worrying 
slong, the victim of misplaced judgment—and 
copper. In many instances the adoption of a 
booster, and a redistribution of the present 
copper, will remedy the evil in the most econom- 
ical manner, 

In large cities such as Boston, Brooklyn and 
Philadelphia, the tons of copper could in this 
way be largely reduced, with a gain at the same 
time in uniformity of pressure. 


An international telephone system to cover all 
Europe with its network is one of the latest im- 
provements to bring the nations into more bar- 
mony and more peaceful relations with each 
ac The cities of Amsterdam, Rotterdam. 

russels and Antwerp are already connected by 
telephone and the extension of the lines is a 
question of only a little time. 
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GENERAL ELECTRIC’S METHODS.—II. 


Treatment of Various Licensee Companies. 


[STAFF CORRESPONDENCE OF RLECTRICITY.] 


The Pennsylvania General Electric Company 
previous to the consolidation was known as the 
Thomson-]Iouston Electric Light Company of 
Philadelphia. This company was the original or 
parent Thomeon. Houston Company, and licensed 
the Thomson-Houston Electric Light Company 
of Connecticut, whose factory was subsequently 
moved from New Brituin to Lynn, Mass. The 
T.-H. Company of Philadelphia were manufac- 
turing arc apparatus on a very limited scale. 
The tai] in Lynn, however, soon began to wag 
the dog in Philadelphia, and the first exampie 
of the T.-H. '‘ absorption” policy, which 
finally culminated in their own ruin and the 
complete demoralization of the entire electrical 
trade, resulted. 

The T.-H. Philadelphia company having 
passed into the control of the Boston company, 
the manufacturing branch of the business in 
Philadelphia was discontinued, and all apparatus 
was bought from the Boston company. When the 
latter company began to extend their manu‘ac- 
turing business, and commenced the manufac- 
ture of incandescent dynamos, lamps, railway 
generators, motors and electrical supplies in 
general, the Philadelphia company very natu- 
rally continued to favor the Boston company 
with their orders. They sent in their orders, 
and the Boston company did the rest. Prices 
were of course left to the discretion of the Boston 
company, and there never were any disputes in 
regard to the amounts charged. There were no 
chances for dispute. An occasional bluft was 
made for the sake of appearances, 

It might be well to remark that although the 
territory covered by the T.-H. Philadelphia and 
the Pennsylvania G. E. companies has always 
been cne of the most, if not the most, profitable 
territories in the country for both lighting and 
railway work, 20 dividend has ever been paid on 
the company’s stock, The costof doing business 
increased proportionally with the amount done. 

Since the cons:lidation, however, it would 
seem as if the G. E. Company had resorted to 
extreme measures. All bills rendered to the 
Pennsylvania G. E. Company were subject to in. 
terest charges at the rate of 8 per cent. until 
paid. Thousands of dollars’ worth of lamps, 
sockets and other supplies were shipped to the 
Philadelphia offices, which stocked the company 
away beyond its needs and capacity, but it made 
a good showing on the G. E. Company’s order 
books, which was all that was desired, While the 
district office system was in Operation, the prices 
charged the Pennsylvania G. E. Company for 
apparatus were always greater than the district 
office cost prices to ary district office. _ 

We understand that the Pennsylvania G. E. 
Company is now able to show on its booksa 
monthly loss of about $7,000.00. How long will 
this be continued ? It will next be in order for 
the company to become insolvent—according to 
its books only, however. 

Since the consolidation the G. E. Company has 
acquired additional holdings in the Pennsylvania 
G.E. Company and there are now but 170 shares 
of stock that they do not own. Hold on to 
your stock, Mr. Harkness. Hold out for your 
price and you will make the G. E. Company 
come to time. The books will soon show the 
company to Le insolvent. Do you think they 
will care to air the doings of the past thirteen 

ears inthe courts? We hardly think they will. 
ou have made a good fight against overwhelm- 
ing odds, and the sympathy and moral support 
of the whole electrical trade are with you. A 
stockholder who puts up his money in good 
faith, and who is swindled out of all return on 
his investment for thirteen years through fraud 
and juggling in bookkeeping is In our optnion 
entitled to and will be given every possible con- 
sideration in our courts of justice. 

The G. E. Company will hardly dare to resort 
to the courts, aud you hold the key to the situa- 
tion, Mr. Harkness, in those 170 shares of stock. 
The district office system was abandoned some 
months ago, all over the country, aud all district 
are now selling offices. Why does the Penn- 
sylvania G. E. Company still maintain an ac- 
counting and bookkeeping department ? an en- 
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gineering and construction department ? a supply 
department and arepairand machine shop ? Why 
does it continue the manufacture of repair parts 
for T.-H. arc apparatus ? The question requires. 
no answer. The G.E. Company have been threat- 
ening to close up the Philadelphia office for more 
than a year, andif it had not been for one res- 
olute stockholder and 170 shares of stock they 
would long ago have wound up the affairs of the 
company. and would have reduced the Penn- 
rylvania G. E. Company to a mere selling office. 
One solitary stockholder with 170 shares of stock 
has kept a $50,000,000 corporation at bay for two 
years. It seems to take a Quaker to catch a 
Yankee. 

The Edison Electric Light Company of Phila- 
delphia is a licensee company. Its territory 
covers the County of Philadelphia. Previous to 
the consolidation the company had been doing a 
very profitable business in installing isolated 
lighting plauts. They had installed through the 
well known contracting firm of Walker & Kepler 
over ove hundred isolated plants of the Edison 
bipolar type of machine. Their principal com- 
petitor had been the T'homson-Houston Elec- 
tric Light Company. Like all licensee compa- 
nies, the Edison Company were allowed a very 
liberal discount on all Edison apparatus and pat- 
ented appliances, by the Edison General Elec- 
tric Company. The exact discount was 60 per 
cent. off list prices. At the time of the consoli- 
dation the list prices in force for Edison dynamos 
were the prices shown in the price list dated June 
15th, 1892. The list was a very complete one. It 
was printed upon cloth and is familiar to every 
Edison central station manager. Immediately 
after the consolidation, without any notification 
being given, the list prices on all the Edison dy- 
namos were raised, although the discount to the 
licensee companies remained the same as be- 
fore. This placed the Pennsylvania G. E. Com- 
pany in a position where they were enabled to 
always underbid the local Edison Company on 
isolat -d plants with the T.-H. type D machine, as 
the Pennsylvania G. E. Company could not buy 
the T.-H. machines from the G. E. Company 
cheaper than the Edison Company could buy the 
Edison machines even with a discount of 60 per 
cent. The Edison Company were thus robbed 
of this portion of their licensee contract. It is 
true that the high speed belted type of bipolar 
machine was fast growing obsolete, and was 
being supplanted by the multipolar direct-con- 
This, however, does not alter the 
fact that the Edison bipolar machine was a 
better machine than the T.-H., and had a better 
record, and no one knew this better than the 
T.-H. people themselves, and the G. E. Com- 
pany. The G. E. Company, however, wanted all 
there was in the business and it made no differ- 
ence to them what means were used to get it. It 
made no difference to them whether it required 
the violation of contracts or the disregard of all 
legal and moral obligations. 

ast spring the Edison Electric Light Com- 
pany of Philadelphia cancelled its business con- 
tract, except that portion pertaining to the Edi- 
son lamp. Previous to doing so they ordered 
from the Pennsylvania G. E. Company Edison 
bipolar dynamos of 30,000 lights capacity for 
the new addition to their station. These dyna- 
mos were bought at 60 per cent. off list, the 
usual licensee discount. A short time ago (pre- 
sumably after the delivery of the new dynamo) 
the Edison Company entered a claim for $90,000 
against the G. E. Company for damagessustained 
on account of the use of infringing lamps in its 
territory. The total cost of the dynamos was in 
the neighborhood of $30,000. 

In any event it does not look as if the local 
Edison Company would fare so very badly after 
all. He who laughs last generally laughs the 
longest. We hardly think the dynamos have 
been paid for as yet. Again it seems to take a 
Quaker to catch a Yankee. 


ATLANTIC City, N. J. 


The Electric Light Company of Atlantic City 
is a licensee company. ELECTRICITY has al- 
ready informed its readers of the sale of incan- 
descent alternate current dynamos to the com- 
pany’s local competitor by Mr. Mullen of the 
Pennsylvania General Electric Company. That 
this sale was ratified by the G. E. Company may 
have been due to the fact that the sales agent was 
a brother-in-law of Mr. Mullen, and of course it 
would not do to allow any commissions to go out- 
side the family. The G. E. Company might 
through legalitechnicalities maintain their position 
in the above case, but what ~xcuse can they offer 
for their action at Pottsville, Pa. 

POTTSVILLE, Pa. 


The Edison Electric Illuminating Company of 
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Pottsville, Pa., isa licensee company. Its licen- 
see territory includes the town of Pottsville and 
the adjoining towns of Schuylkill Haven, Port 
Carbon and Saint Clair. The three last-named 
towns are within a radius of two miles of the 
Edison Company’s station in Pottsville, and it 
would be perfectly feasible and practicable to 
furnish light to all of them by an alternating 
system. 

In September, 1892, the Pennsylvania G. E. 
Company contracted with the Borough of Saint 
Clair for a central station lighting plant. The 
contract called for the complete installation ex- 
cept the steam plant and buildings. The con- 
tract price was $10,627.00. The company in- 
stalled two 20 x. w. bipolar Edison dynamos 
and one 85 light ‘‘rejuvenated”’ T.-H. arc dyna- 
mo. Acomplete Edison three wire central station 
system was installed, and some 350 lights were 
wired in stores and houses, using Edison pat- 
ented sockets, cutouts and lamps. 

This licensee territory was invaded, not 
through any ignorance, but with the full knowl- 
edge on the part of Mr. Mullen and the Pennsy]l- 
vania G. E. Company that the territory was 
licensee territory and belonged to the Edison 
Pottsville company. The Pottsville company was 
robbed of its rights deliberately, and like 
murder in the first degree, it was done with mal- 
ice aforethought. 

The Pottsville company have entered a claim 
for $10,000 damages. The matter has now stood 
for two years without any desire being shown 
on the part of theG. E. Company to make a 
settlement. 

We might here remark that even after the 
Pottsville company had notified the Pennsylvania 
G. E. Company of the invasion of their territory 
and entered a claim’for damages the Pennsylva- 
nia G. E. Company had the audacity to still con- 
tinue to sell tothe Boroughof Saint Clair Edison 
lamps, sockets and patented supplies. This is the 
most barefaced steal and case of highway rob- 
bery that we have as yet found in this investiga- 
tion. 

The Edison Company at Pottsville have had a 
hard time. It has been a hard fight for existence 
with them. ‘They have been engaged in close 
competition with the local gas company who 
have also been operating both an incandescent 
and arc lighting system—Schuyler are and 
Westinghouse alternating. The gas company un- 
til two years ago had the street lighting 
contract. It was then secured by the 
Edison Company, and the T.-H. Company 
were given the order for three 50-light arc 
dynamos, In return for this order, Mr. Mullen 
deliberately invaded the company’s licensee terri- 
tory and installed an Edison three wire central 
station anda T.-H. arc system, which will forever 
deprive the Pottsville company from receiving 
apy revenue from this portion of their territory. 

We wonder if Mr. Coffin had this Edison 
licensee company in mind when he had the 
brazen effrontery and impudence of a confidence 
man to stand before such an intelligent body of 
men asthe Association of Edison Illuminating 
Companies is composed of and unshrinkivgly tell 
them that both he and the G. E. Company were 

i n the habit of practising the precepts of the 
Golden Rule. 
Portstown, Pa. 

The Pottstown Electric Light Company former- 
ly used for street lighting T.-H. 2,000 c. P. are 
dynamos and lamps. The town authorities a 
short time ago decided to increase the number 
of lights, but to change the lights to 1,200 c. P. 
It was thought that by this means a larger area 
could be lighted at a proportionally less cost. 
The Pottstown company called upon Mr. Mullen 
of the Pennsylvania G. E. Company and stated 
the condition to him and asked what it would 
cost to make the change. He promptly took ad- 
vantage of their ignorance and inexperience and 
agreed to give them 1,200 c. P. dynamos in ex- 
change for their 2,000 c. P. machines for $5,000. 

Any honest man would have explained that it 
would only be necessary to reduce the speed of 
the present dynamos to give the proper amount 
of current for 1,200 c. P. lights, and make proper 
adjustments in the lamps for the decreased cur- 
rent, By so doing it would be possible to return 
to the 2,000 c. P. basis at any time, should the 
company desire to do so, without any outlay. 

Instead of doing so he deliberately robbed 
them out of $5,000. The old 2,000 c. P. 
lamps are now burning on the new 1,200 c, P. 
machines. And still the Pennsylvania G. E. 
Company never paida dividend. Possibly Mr. 
Mullen may think that hbe will have another op- 
portunity of working this same game agan 
should the company desire to change back again 
at some future time. We don’t think he will. 
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One of the ‘‘ brothers-in-law” negotiated the 
sale and exchange, on a commission basis of 
course; and again we have an illustration of 
the desirability of keeping everything in the 
family. 

The Pottstown Passenger Railway Company is 
largely composed of the same people as the elec- 
tric light company, and the Ringing Rocks 
Electric Railway Company has among its stock- 
holders several who are interested both in the 
Pottstown Passenger Railway and the electric 
light company. Neither of there roads has 
ever bought any railway apparatus from the 
Pennsylvania G. E. Company, although the most 
strenuous efforts have been made by the com- 
pany’s agents. Possibly Mr. Mullen may have 
sometimes wondered why. He need not look be- 
yond himself fur ths cause. His methods are too 
wel] known in Pottstown. 


ScRaNTON, Pa. 


The Scranton Illuminating, Heat and Power 
Company is an Edison licensee company. In 
September, 1892, they bought two Edison 45 
K. w. dynamos and one 50 kK. w. T.-H. alternator. 
They were compelled to pay some $250 more for 
the Edison machines than they had formerly 
paid, on account of the G. E. Company having 
raised the list prices on all Edison dynamus. 
For tte alternator they were charged $2,750. A 
few months later we know of an instance where 
this sume size of machine was sold for $1,950. 


Yorx, Pa. 


The Edison Electric Light Company of York 
is a licensee company. In June, 1892, they 
bought two 100 kK. w. Edison generators to oper- 
ate the local electric railway. The Pennsylvania 
G. E. Company charged them $8,000 fur the two 
machines. They would have been glad to have 
sold them at the time to any railroad in the 
country for $6,800. The railway company had 
invited competition and the Pennsylvania G. E. 
Company had been compelled to cut their price 
to get the order. They made it up on the elec- 
tric light company. The electric light company, 
although a licensee, were compelled to pay a 
hi her price than anyone else would have had to 
pay. The York company were informed that 
they were only entitled to a discount of 60 per 
cent. on lighting dynamos and not on railway 
generators. The Edison price list of June 15, 
1891, gives the price of Edison dynamos, and dis- 
tinctly shows that the machines may be wound 
for 125, 250 or 500 volts. Ordinary users were 
entitled to a discount of 45 per cent off list. 
This would bring the net cost of two machines 
with base frames, regulators and ammeters, to 
$6,854.82. The York company have a just claim 
against the Pennsylvania G. E. Company for ex- 
tortion and they shonld becompelled io refund 
their ill-gotten gains. 

Easton, Pa. 


The Edison Electric Illuminating Company is 
a licensee company. Mr. Howard Reuick is 
general manager. When his company wanted 
sume railway generators Mr. Renick went to 
New York and bought two 100 K. w. Edison gen- 
erators at 60 per cent. off list. He did not go to 
Philadelphia. The railroad company ordered 
Westinghouse motors, although Mr. Renick was 
one of the heaviest stockholders in the company. 


ASHDAND, Pa. 


The Edison Electric Illuminating Company of 
Ashland, Pa., isa licensee company. The com- 
pany was organized andthe plant was installed 
in the early eighties. The history of the com- 
pany has been a continuous struggle for exist- 
ence. A suicidal policy of competition with the 
local gas company resulted in neither company 
being able to make any money. The Edison 
company have never paid a dividend and the gas 
company have not paid one for several years. In 
addition to their gas plant the gas company have 
been operating a T'.-H. arc system for street and 
store lighting. 

For some time thu gas company had been 
quietly trying to get control of the Edison com- 
pany, but had not been able to secure a sufficient 
mount of stock to give them the controlling in- 
terest in the company. Mr. Price of the gas 
company called upon Mr. Mullen of the Penn- 
sylvania G. E. Company, who agreed to secure 
for him the stock owned by the G. E. Company 
in the Edison Ashland company, with the under- 
standing that Mr. Price would cancel the licensee 
contract, This Mr. Price agreed todo. He was 
totally ignorant of what constituted an Edison 
licensee contract, or what benefits there were, if 
any, to be derived from it. Mr. Mullen assured 
him, however, that it would be greatly to his 
benefit to cancel the contract, as he would then 
be permitted to buy all his supplies wherever he 
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might desire and he could then buy where he 
could buy the cheapest. Mr. Mullen sold Mr. 
Price the stock owned by the G. E. Company 
for $85 a share, a fair price, we think, for a stock 
tkat had never paid a dividend in over eight 

ears. It is more than possible that Mr. Mallen 
if pressed would have transferred the stock for 
the cancellation of the licensee contract alone. 
Thus the licensee contract was cancelled. Mr. 
Price was soon made to realize after he got back 
to Ashland that there were some benefits at- 
tached to a licensee contract. His first bill for 
lamps was the cause of some correspondence, 
which finally developed the fact that he could 
not buy a sufficient quantity of them to entitle 
him to the former discount of 60 per cent. Mr. 
Mullen had, of course through an oversight, 
neglected to mention this fact. The directors 
think that Mr. Price was swindled, and so does 
Exvectricity. Like the ‘‘green goods” victim, 
Mr. Price did not open his bag until he got 
home. He is still trying to figure out who got 
the worst of the bargain. Everyone else knows 
but Mr. Price. 


American Institute of Electrical Engineers, 


At the meeting of Council held at 12 West 31st 
street October 17, the following Associate Mem- 
bers were elected : 

John R. Cole, Harold McGill Davis, Franz J. 
Dommerque, Thomas Duncan, Kingsley G. 
Dunn, Chas. Locke Etheridge, M. K. Eyre, 
James S. Ford, Arthur L. Hadley, Arthur W. 
Jones, Chas. L. Keller, Sherwood J. Larned, 
C. Per Lee Noxon, J. J. O’Oonnell, Camillo 
Olivetti, Arthur S. Rhodes. L. St. D. Roylance, 
Ward M. Sackett, Edwin N. Sanderson, Freder. 
ick R. Slater, Herman A. Strauss. 

At the Institute meeting in the evening, Prof. 
Houston in the chair, a paper was presented by 
Lieut. Samuel Reber, of Fort Riley, Kansas, on 
the ‘‘ Theory of Two and Three Phase Motors.” 
The paper having been printed in advance, it was 
read by title by the secretary and the discussion 
opened by Dr. M. I. Pupin. A paper was also 
presented by Mr. Chas. P. Steinmetz, of Sche- 
nectady, on the '‘ Theory of Synchronous Mo- 
tors.” Both papers were discussed by Mesars. 
Kennelly, Pupin and Steinmetz. 

Seventy members and visitors were present. 
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It is reported that a carborundum factory 
is to be established at or mear Niagara Falls 
for which the Power Company is to furnish 1,000 
horse power. This new substance—carborundum 
—is a discovery made by E. G. Acheson after 8 
number of experiments at Menlo Park and else- 
where. Itis a grinding or polishing material, 
and is displacing emery, crocus and other abra- 
dents by ıts comparative superiority in polishing 
diamonds, etc. Its general composition and 
manufacture are thus described in the Buffalo 
Courier: ‘‘Ordinary Connellsville coke 18 
crushed to a fine powder, and common dairy 
salt and a good quality of glass sand are mixed 
With it, in the following proportions: coke, 
parts; sand, 25 parts; salt, 6 parts. This is placed 
in a furnace around a core of coke and the elec- 
tric current is introduced from nine two 1n¢ 
rods of carbon at each end. From 150 to 1,000 
amperes are used and the operation lasts from er 
to fourteen hours. After cooling, the walls o 
the furnace are removed, the top crust broken 
off, and the carborundum taken out. The crys- 
tals are then crushed and thrown into 6 stream 
of water and pass through a series of tanks 
where they are graded. When molded into 
wheels the firing takes from four to six days. 44¢ 
product of 1893 was 15,200 pounds of carborut- 
dum. Mr. Acheson has patents in all the princi- 
pal countries of the world.” 


The trolley car is making itself felt in our ad- 
vancing civilization to such an extent that its 
future possibilities are bewildering even to thosc 
who have a natural talent for prediction. Here 
is the very latest evidence of its growing impor" 
tance: ‘“ Miss Lizzie Schwab, of Bronxville, 
N. Y.. eloped with Chas. F. Smith, her father’s 
head farmer, Thursday evening. The couple 
boarded an electric car, the father chased them 
in a buggy, but was unable to catch them. 
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General News. 
what is Going on in the Electrical World. 


tady, N. Y.—An effort is being made 

spe aeaulieh a branch of the National School 

of Electricity of which Dr. J. Allen Hornsby is 
secretary. . 

New Orleans.—The Orleans Street Railroad 

Company have finally decided to sell their mules 

and use electricity a8 the motive power on their 


street lines. 

Los Angeles, Cal.—The Consolidated Elec- 
tric Railway Company has applied to the cit 
council for permission to change its horse anc 
cable roads to electric lines. 


Atlanta, Ga.—The Cotton States and Interna- 
tional Exposition managers have closed contracts 
with parties who will build an intramural railway 
to be operated by electricity. 


Savannah, Ga.—The street railway war still 
continues here, and the darkies are rapidly wear- 
ing out their breeches in taking ac vantage of a 
one cent fare on the competing lines. 


New Rochelle, N. Y.—The board of trustees 
have ordered a special election by the taxable in- 
habitants of this village on the 25th inst., to vote 
on the question of levying an assessment for a 
bell tower and fire alarm system. 


Sioux Cily, Iowa.—The Harrison Telephone 
Company has organized a company to pnt in an 
exchange here and has secured the signatures of 
nearly all the subscribers of the old Bell Com- 
pany to its contract for five years. 


Bloomfield, N. J.—The township committee 
has granted a franchise to the Suburban Traction 
Company for an electric railroad between Orange 
and Bloomfield. to take the place of the present 
road, which is operated by horse power. 


Oxford, Mich.—At a special meeting here for 
the purpose of determining whether the village 
should be bonded in the sum of $25,000 for water- 
works and an electric light plant, there was a 
large majority in favor of the proposition. 


Atchison, Kan.—A party of Topeka and St. 
Joseph capitalists propose to build an electric 
railroad between this city and St. Joseph, by 
way of the towns of Wathena, Troy, Doniphan 
T Brenner, on the west side of the Missouri 

iver. 


Newark, N. J.—The plant of the Westing- 
house Electrio and Manufacturing Company’s 
branch works here is being moved to the com- 
pany’s new mammoth establishment at Brinton, 
Pa. The factory here gave employment to an 
average of 600 hands. 


_ Carthage, Mo.—Chicago capitalists are mak- 
ing arrangements for building an electric railway 
between Carthage and Webb City and Carter- 
ville. They have obtained a guarantee of a $15- 
000 bonus from Carthage and will build as sòon 
as details are perfected. 


Alton, Ill.--The two electric light companies 
of this city have arranged a conrofidation and 
will hereafter be under one management. Power- 
ful machinery will be added to the plant for tbe 
purpose of furvishing power as well as light to 
all who desire it. 


Bay City, Mich.—Work on the electric rail- 
way that isto unite the Saginaw Valley cities 
will begin early in the spring. The Saginaw 
Electric Street Railway Compauy, that is push- 
ing the enterprise, recently securea the right of 
way to Zilwankee and Carrollton. 


_ Harrisburg, Pa.—The State Department has 
issued a charter tothe Williams Valley Street 
Railway Company, with a capital of $100,000. to 
build an electric line between Reiner City, 
Schuylkill County, and Lykens, a distance of 
twelve miles, Philip Bartner, of Girardville, is 
president. 


Jackson, Tenn.—The horse car line here is to 

e transformed into an electric system. All the 
stock, franchises, tracks. etc., of the old com- 
pany are tu be transferred to a new organization 
Whose officers areJ. H. Hunter, president; G. C. 
Anderson, vice-president; J. W. N. Burkett, 
secretary; John L. Wisdom, treasurer. 


Lynchburg, Va.—The city council invites 
Proposals until Nov. 1 for the construction of an 
electric lighting plant— capacity 300 are lamps, 
2,000 c. P., and 2,000 16 c. P. incandescent alter- 
hating lamps, With 250 arc and 1,000 incandescent 
ee Installed; site, power house and founda- 
lons not to be included in the bid. Address L. 
P. Rodes, city engineer. 


Monroe, Mich.—President Gardner, of the 
Toledo, Monroe and Detroit Electric Kailroad, 
writes from Toledo that the necessary bonds 
have been placed and tbat work will be com- 
menced this fall. T'he company will build lines 
in Monroe leading to the lake piers and will put 
a handsome steel bridge acroes the River Raisin. 


Montreal, Can.—The Hon. Louis Tourville, 
Andrew Hardie, William B. Powell, Hy. Wil- 
liams, Jos. Horsfall, Fred. Thompson and Geo. 
F. Burnett give notice in the Quebec Official 
Gazette that they will apply to the Legislature at 
its next session for an act of incorporation under 
the name of the South Shore Electric Company, 
with a capital stock of $25,000. 


Hartford, Conn.—-A dispatch to the Times 
from Manchester, Conn., states that ‘‘the Mather 
Electric Company is now running until 9 o'clock 
at night with a force of sixty-one hands. Even 
at this increased rate of production the company 
cannot keep up with its orders. The new type of 
generators and motors designed by Theo. Gonet, 
the superintendent, is givinz great satisfaction.” 


Milwaukee, Wis.—At the annual meeting 
here of the Edison Electric Illuminating Com- 
pany on the 10th the following directors were 


elected : Henry C. Payne, F. G. Bigelow, 
C. D. Wyman, H. T. Boggis, G. O. Wheat- 
croft, S. G. Coleman and W. L. Mason, 


The following officers were elected: H.C. Payne. 
president; F. G. Bigelow, vice-president; H. T. 
Boggis, treasurer; W. L Mason, secretary. 


Hoboken, N .J.—A few days ago a trolley car 
on the North Hudson Railway Company’s line in 
West Hoboken jumped the track and the curb 
and dashed across the sidewalk into a liquor 
saloon and well up to the bar before it stopped 
The motorman took in the situation instantly 
and stuck to his post likea man. He was un- 
injured but greatly amazed ut bis trolley exhibit- 
iug such a wonderful development of the local 
instinct. 


Ottawa, Can.—The electric railway here, 
built about four years ago, aud then con- 
sidered a most unpromising investment, has 
proved a great success, having returned hand- 
some dividends from the start. The road is a 
model of its kind. lt was built, equipped and is 
controlled by the firm of Ahearn & Soper, who 
were the first to demonstrate the practicability 
of giving an uninterrupted service through the 
Canadian winter. 


Northport, N. Y.—A company has been 
formed at Northport, L. I., for the purpose of 
building and maintaining an electric lighting 
plant. The capital stock of $25,000 has been 
subseribed. The officers for the first year are 
Edward Thompson, president; J. W. Fowler, 
vice-president; William H. Sammis, treasurer; 
Edward Pidgeon, secretary, and Jobn W. Olm. 
stead, general manager. The directors are Ed- 
ward Thompson, James Cockroft, Edward Pid- 
geon, J. W. Fowler, J. W. Olmstead, William 
H. Sammis and Milton Smith. 


Spokane, Wash.—The Electricians’ Union of 
Spokane is preparing for a grand entertainment 
to be given probably about the end of October. 
The largest and most commodious hall in the 
city will be obtained if possible and the union 
will arrange during the progress of the entertain- 
ment elaborate electrical displeys and effects. 
The electric light company has granted the free 
use of apparatns, wires, batteries, etc.. and as 
there are thirty three practical and expert elec - 
tricians inthe Spokane union something unique 
may be expected. 


Brooklyn, N.¥.—The Brooklyn and Brighton 
Beach Railroad Company is contemplating the 
substitution of electricity for steam upon its 
route to Coney Island. The success of the trol- 
ley as a means of traction upon the West End 
road te Coney Island and its cheapness compared 
with steam are the reasons for the change, If 
the connection between the Brighton Beach 
road and the Kings County Elevated Road is 
made, electricity may be substituted for steam 
upon the latter.—The Brooklyn Electrical So- 
ciety has moved into its handsome new quarters 
inthe Edison Building. The entire expense of 
fitting up the rooms has been borne by the Edi- 
son Company and they have gratuitously pre- 
sented them to the society for its use. 


Wheeling, W. Va.— The American Electric 
Smelting Company of this city has completed its 
organization, as follows: President, Dr. John 
A. Campbell; vice-president and business man- 
ager, T. H. B. Haase; manager operating de- 
partment, Joseph B. Hall; secretary, Robert C, 
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Haase; treasurer, Charles Menkemeller. The 
directors comprise al] the above. The company 
was formed to manufacture alaminum and other 
metals by electric and other processes, and for 
the production of articles of like nature, under 
United States patents owned by the company. 
It bas secured by purchase. free from royalties 
of any kind, the *‘ Joseph B. Hall’s Electrolytic 
Process.” 


Somerville, N. J.—The New York and Phila- 
delphia Traction Company have abandoned for 
the present their proposed plan of building a 
trolley road between this place and New Bruns- 
wick. After working for three months in getting 
signers for the right of way and securing fran- 
chises from the governing boards of Raritan, 
Bound Brook and this place, they ran against a 
snag in the -Bridgewater township committee, 
who refused to grant a franchise unless the Trac- 
tion Company would agree to macadamize the 
whole roadway. which is thirty feet wide, between 
Somerville and Bound Brook; build and keep in 
repair all bridges and pay a yearly license of 
aa This the Traction Company would not ac- 
cede to. 


Philadelphia.—Surface railway construction 
of a novel kind has been adopted by the Dela- 
ware and Schuylkill Electric Railway Company 
for its line from Frankford to the Park. Ties 
are dispensed with altogether. Six-inch rails 
will be substituted for the old style nine-inch 
rails. The tracks will rest on concrete piers fif- 
teen inches in depth and eighteen inches at the 
base. Once underground these piers, which will 
be set four feet apart, will be practically per- 
manent. Laid on top of them by means of chairs 
beltea into a strap imbedded in the concrete the 
six-inch rails wil] leave a space to be filled in at 
the center of the track that is just the depth of 
the Belgian blocks that will be used in the pav- 
ing. From this it can be seen that when the 
rails wear out they can be taken up without tear- 
ing up the street. The plan has already been 
approved by the Survey Bureau.—At the annual 
meeting of the Electric Traction Company on the 
16th inst.. the old board of directoras were re- 
elected. They in turn re-elected the old officers 
of the company. 


St. Louis.—The street railway system of St. 
Louis is extending rapidly, and ina short time 
every district in tbe city will be within easy 
reach of some line of electric or cable cars.—The 
Globe-Democrat publishes the following state- 
ment of a‘‘ prominent member of the electrical 
fraternity ” : © Within ninety days at the furthest 
a new-fangled electrical apparatus will be in- 
troduced here by the Edison illuminating Com- 
pany, the city contractors for furnishing the 
street lighting. Preparations at the power 
bouse at Nineteenth and Gratiot streets are about 
completed for the reception of one of the huge 
monsters, an alternator that will require a 2,000- 
horse-power direct connected engine to run, as 
its capacity will be from 16,000 to 18,000 16- 
candle-power lamps. The designers and con- 
structors of this machine, the General Electric 
Company of New York, have termed that style of 
furnishing energy the monocyclic system, whieh 
means that the output is a single Blake alterna- 
ting cnrrent, which can be made with the aid of 
secondary appliances to furnish electricity that 
can be used for any purpose.” 


Boston, Mass.—The West End Street Rail- 
way has just added to its stock two new cars 
which are probably the handsomest and costliest 
street cars ever made. The cars are painted a 
rich wine and dark bottle-green outside, with 
elaborate decorative work in gold. The top lights 
are of stained glass, the colors harmonizing with 
the tintsin the car body. The interiors are in 
solid cherry, with silver metal work. The seats 
are folding opera chairs, upholstered in blue vel- 
vet, with ten on a side. There are six large plate 
glass windows on each side, with rolling shades 
and inside draperies, the latter of heavy silk. 
The cars are lighted by eight incandescent lamps 
with delicately tinted shades, while there are 
two railway lamps at the ends of the cars to 
be held in reserve. The floors are car- 
peted. Brass projections on the corner of 
the body of each car enable the conductor to 
reach the roof in case of an emergency. A special 
feature of these cars is the red light which is al- 
ways to be shown at night just under the roof at 
the rear. The cars sre to be used only for par- 
ties. 


Tonawanda, N. Y.--It is reported that a pur- 
chase of fifty acres of land here was made by 
representatives of the American Structural Com- 
pany for the purpose of building a $1.000,000 
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iron plant to be operated with electricity by a 
new process devised by E. M. Butz, a Pittsburg 
engineer. The plantis to employ 2,500 men and 
receive its power from the Cataract Power Com- 
pany of Niagara Falls. Mr. Butz is reported as 
saying that the company will make metal beams 
and structural shapes at the cost of billets, and 
will be able to manufacture built-up columas at 
one-half their present cost. The process con- 
sists in working the four sides of a beam simulta- 
neously and direct from the billet into the fin- 
ished article. This is accomplished by a train of 
eight sets of rolls, each set adding its quota to 
the bloom or billet as it passes through. ‘The 
material enters atthe roughend a bloom or billet 
and comes out after eight passes through the rolls 
ready for shipment. ‘This method cau beapplied 
to beams of any size. Channels and angles can 
be made by a process as rapid and in such shapes 
as will lessen the labyr on built up work. Where 
a column is built up of angles and a plate riveted 
together now, the new mill will furnish a solid 
shape that will dispense with riveting altogether. 
Round columns that now require four shapes riv- 
eted together to make them, can in the future be 
made by joining two. 


The Central Electric Company. 


The Central Electric Company, after having made ex- 
haustive and careful tests of the b. & S. compounds and 
paints, will handle this product in the West as general 
Western agents. They report that they tind that the 
B. & 8. products are the hight st insulating mediums of 
their kind on the market; and state that they will carry a 
large stock in their Chicago warehouse, and have already 
secured sufficient orders to prove that the trade appreci- 
ates the superiority of this product. 


The Packard Electric Company’s Transformers. 


Users of alternating current should not fail to apply to 
the Packard Electric Company of Waryen, Ohio, for acopy 
of a descriptive pamphlet recently published, entitled 
“ The Packard Transformer,” tn which they will find a 
great deal said about transformers and other electrical 
matters that cannot failto interest and probably be of 
profit to them. Besides the Introduction, in which reasons 
are given for the claims of superiority made for the 
Packara Transformer, there are chapters on Regulation 
and Efficiency of Transformers, Insulation, and Fusing 
Devices. ‘here are also a number of illustrations showing 
the different sizes of transformers and their appendages. 
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An Enterprising Concern. 


The Siemens & Halske Electric Company’s factory was 
destroyed by the great lumber fire in Chicago, August 1. 
The company made a lease with the Grant Locomo- 
tive Works August 11; they commenced moving into 
the new works August 15; they finished and shipped 
the first generator, built entirely at the new factory, 
October 15. Every available tool in the new wo: ks is now 
in operation, and many of the tools which were dest: oyed 
in the fire have been duplicated, so that from now op the 
company is tn position to tinish one direct coupled 
generator each day. 

These few simple facts indicate the dauntless spirit of 
the company, and they are certainly to-day in a better 
condition for competition in the electrical Meld than be- 
fore the fire. 
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A Book for Lamp Buyers. 


A little pamphlet recently published by the New York 
and Ohio Company of Warren, Ohio, is bandsomely orna- 
mented and illustrated with a number of engravi' gs of 
the various styles of Packard Lamps manufactured by 
the company and of several Other articles Gf their make. 
Full descriptions and other information res; ecting the 
lamps accompany the Hlustrations, and Chere 1s a dlagram 
showing the curves plotted from the resulls obtained by 
the World’s Fair Commission in its test of Packard Lamps. 
An ingenioustelegraph code is also given for the con- 
venience of customers. 

The Packard Lamps are so Well known all over the coun- 
try that It is unnecessary to say anything In thelr favor— 
they speak for themselves, literally In glowing terms. The 
lamps shown Ip the pamphlet are, beginning with ‘Our 
Baby,” of and 6c. P., the “Regular Low Voltage Lamp,” 
8 to Wc. r; Regular High Voltage Lamp,” 8 f0 20€, P.; 
“sertes Burning, Supperted Filament Lamp,” 16¢. p.; 
“Theater Lamp,” 32¢. P; © Regular High Candle Power 
Lamp.” 25 t0500. P." Packard Mogul Lamp,” 200, 300 and 
500 e. P., 244 lo 3 watts per c P. efiiclency, and ' Packard 
Stereoptico; Lamp.” 

The pendants, street fixtures and focussing outhts 
manufactured by the company aud shown Inthe pamphlet, 
ure of bandsome design and finish and secm well catcu- 
lated for effective service. 

Mr. J. W. Packare, oue of the members of the New York 
and Ohto Company, 1s the inventor ofthe Packard \ acuum 
Pump, universally used in the manufacture of incandes- 
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INCORPORATIONS. 


The Abbeville Light, Water and Power Company, Abbe- 
ville, S. C.—to establish an electric H ht and power plant 
and waterworks. Capital stock, $30.000. Incorporators: 
J.S. Cochran, P. Kosenberg, W. C. McGowan, G. A. Vis- 
anska, J. Allen Smith and J. C. Klugh. 

The lronton Street Railroad, Light and Power Company, 
Ironton, Ohio—to operate a street railroad and furnish 
light and power. Capital stock, $10v,000. Promotels: 
H. A. Martinz, Leo Ebert, R. Mather. 

The Peekskill and Cortlandt Electric Railway Company, 
Peekskill, N. Y.—to build and operate a road four miles 
long inthe towns of Ccrtlandt and Yorktown and village 
of Peekskill. Capital stock, $150,000. Promotes: Edgar 
Peckham, Benj. Norton, of New York City; H. C. Soap, of 
Kingston, N. Y. 

The New Athens Electric Light and Power Company 
New Athens, 111.—to furnish the village of New Athens 
and its inhabitants with electric Nght, heat and powcr. 
Capt'al stock, $4,500. Promoters: Isfried Probst, Paul 
Lehman, Frauk Fenerbacher. 


The Citizens’ Street Railway c- mpa! y of Battle Creek, 
Mich.—to own, ccnstiuct and cperate a street railway, 
and furnish electric light and power. Capital stock, 
$100,000. Promoters: Loren N. Downs, New York City; 
Hale P. Kauffer, T. N. Rowley, Kalamazoo, Mich. 

The Mattawa Electric Light and Power Company, Mat- 
tawa, Can. Capital stock, $10,000. Incorporators: C. 
Rankin, Lr. C. W. Haentscbhel, R. Shanks, A. F. Hurdmap, 
Alex. Ross, L. H. Timmins and R. G. Plaw, all of Mattawa. 


The Capital Electric Company, Springtield, I. Capital 


stock, $60,000. Incorporators; John McCreery, Peter W. 
Harts, Fred D. Buck, George Pastield and Edwin A. 
Wilson. 


The Carboitzed Stone Company of Chicago, Chicago, LIL. 
—to manufacture artiticlal stone ; d3al in natural stone: 
construct electrical conduits, railroad beds, thoors, ete. 
Capital stock, $250,000. Promoters: Geo. Richardson, 
W. L. Springer, Jos. Schumacher, Jno. Weis, M. O. Wil- 
llams, Hernan Zapel. 

The Kansas City Traction Company, Kansas City, Kan. 
—to acquire, con-truct and matntain a street railroad. 
Capital stock, $1,000.000. Promoters: B.S. Coler, Brook- 
lyn, N. Y.; Wm. J. Smith, Wm. H. Lucas, Kansas City, Mo. 


The Sinaloa slectric Light and Power Company, 
Des Molines, Ia.—to establish an electric light and | ower 
plart in the city of Gulican, State of Sinaloa, Mexico. 
Capital stock, €20,0C0. Promoters: Warren A. Drake, 
Clarence S. Brown, Chicago, fl.; Carlos E. 3. Covar, Sina- 
loa, Mex.; C. E. Hunn, Des Moines. 


Auto-Electric Company, Grand Rapids, Mich —to manu- 
facture and sell electrical apparatus from letters patent. 
Capital stock, $15.000. Promoters: Fred. C. Norris, Lan- 
Slug, Mich.; W. F. Sweet, W. S. Burnett, Grand Rapids. 


The Grafton Electric Company, Grafton, Mass.—to gen- 
erate, sell and distribute electricity for light, heat and 
power. Capital stock, $10,000. Promoters: Clarence R. 
Pratt, Clarence McClelland, Geo. W. Fisher, Chas. L. 
Pratt, Chas. H. Miles. 


The Whittingham Electric Car Heating Company (in- 
corporated in W. Va.) Baltimore, Md.—to manufacture, 
sell, etc., heating cr other apparatus and generally for the 
purpose of dealing in such. Capital stock, $100,000. Pro- 
moters: P. H. McLaran, Alex. Brown, Henry Williams, 
Baltimore. 

The Cape Girardeau Water Works and Electric Light 
Company, Cape Girardeau, Mo.—to Operate a water and 
light plant. capital stock, $100,000. Promoters: Leon J. 
Albert, David A. Glenn, Richard E. Garnon, of Cape 
Girardeau. 

The Bethlehem and Nazareth Electric Street Ratlway 
Company, Bethlehem, Pa.—to construct, malutain and op- 
erate an electric street ratiway Capital stock, $10,000. 
Promoters: Ashton C. Borhek, Albert Brodhead, Abraham 
Schropp, Bethlehem. 


The Dauphin Light, Heat and Power Company, Harris- 
burg, Pa.—to supply light, heat and power, or any of them 
by electricity, tothe public in Harrisburg, Pa. Capital 
stock, $50,000. Promoters: Jos. Pyne, Mercer R. Tate, 
J. Grant Koons, Harri: bury. 


The Dundee Electric Light Company, Dundee, Mich.—to 
produce, generate and tell electricity and electric light. 
Capital stock, $12 000. Promoters: Cora Watkins, Ida 
Avis, Geo. T. Avis, D. H. Chapman, of Hudson, Mich. 

The Electric Messenger Company, Pittsburg, Pa.—to 
operate telegraph and telephone lines in Adams, Alle- 
gheny, Armstrong, Beaver, Bedford, Bucks, Berks, Butler 
Blair, Cambria, Crawford, Center, Cumberland, Chester, 
Cleartield, Clarion, Delaware, Dauphin, Etle, Fayette, 
Franklin, Greene, Huntingdon, Indiana, Juniata, Lancas- 
ter, Lebanon, Montgomery, Mifflin, Mercer, Philadelphia, 
Perry, Schuylkill, Venango, Washtngton, Westmoreland 
and York coun.ies, Pennsylvania, and tn and through the 
States of New Jersey, New York, Obio, Indlana, Illinois 
and West Virginia. Capital stock, $25,000. 

The Marion Electric Light and Power Company of Ma- 
rion, Obto, has increased its capital stock from $40,000 to 
$3°0,000. 


The Summit Improvement Company, Summit, N. J.—to 
manufacture. store and furnish electricity. Capital stock, 
#30,000. Promoters: Wm. Halls, Jr., Chas, E. Kimball, 
Theo. F. White, Summit. 


The Eastern Tramway Construction Company, Jersey 
City, N. J.—to construct and equip electric street rall- 
ways. Capital stock, $2,000. Promoters: Edward Ellis, 
Ridgewood, N. J.; Jcbn E. Rowles, Geo. H. Wright, New 
York City. 

The Westlake Electrical Manufacturing Company, East 
St. Louts. Il1.—to own and control patents to manufacture 
electrical appliances, and general manufacturing business. 
Capital stock. $100,000. Promoters: Chas. T. Westlake, 
David Bigys, Edw. Sells, Chas. Cummings Collins. 


The imperial Electric Bell and Fire Alarm Manufactur- 
ing Company, Huntinzton, W. Va.—to manufacture W. J. 
Schweiger’s patent electric bell and fire alarm, all appli- 
ances, etc. Promoters: Jas. K. Oney, E. B. Enslow, C. E. 
Gwinn, Huntington. 


The Lake Shore Electric Railwsy Company, Chicago—to 
build and operate an electric railway connecting Chicago 
and Milwaukee. Capital stock, $10,000,000. Incorporators : 
John L. Cochran, Clarence Buckinghax, Dunlap Smith, 
D. H. Louderback and Frank P. Hawkins. 


The Long Island Electric Raltlroad Company has certi- 
fled to the Secretary of State at Albany an extension of 
its routes in the village of Jamaica and in Jamaica and 
Hempstead townships, to include the villages of Queens, 
Hollis and Hempstead and Hewletts, Woodbury, Law- 
rence, Far Rockaway Beach, Kast Rockaway and Long 
Beach. 


The capital stock of the Delaware County and Philadel- 
phia Electric Railway Company has been increased from 
$120,000 to $500.000, In order to provide funds for the exten- 
sion of the line to Media. 


The East Liverpool Telephone Electric Company, East 
Liverpo J, Ohio—to construct and operate a telephone sys- 
tem and furnish electric light, heat and power, etc. 
Capital stock, $10.000. I romoters: Jas. C. Diedrick, T. A. 
Corcoran, G. W. Meredith. 

The Akron, Bedford and Cleveland Railroad Company, 
Akron, Ohio—to construct and operate an electiic rallroad 
and ge erate electricity for light, heat and power, etc. 
Capital stock, $300,000. Promoters: Jchn F. Sieberilng, 
F.A. Steberling, Jas. Chris'y, Jr. 

The Wayne Electrical Light and Steam Heat Company, 
Wayne, Pa. Capital, $1,000. Among the incorporators are 
James W. Paul, Jr.. Walter B. Smith and Hermano Der- 
cum, Of Philadelphia. 

The Commonwealth Electric Constructton Company filed 
articles of incorporation in the cl-rk's Office at Camden, 
N. J., on the 12th inst. Capital stock, $100,000. 


ELECTRICAL PATENT RECORD. 


LETTERS PATEN1 [sSUED OCTOBER 16, 1894. 


ELECTRIC RAILROADS AND APPLIANCES. 


527,546. Trolley. William H. Bache, Bound Brook, N. J. 
F led Oct, 31, 18938 

527,601. Conduit Electric Railway. Oliver B. Finn, Phila- 
delphia, Pa. Filed March 16, 18M. 


ELECTRIC LIGHTS AND APPLIANCEB. 


527,559. Electric Arc Lamp. Alfred H Moses, Jr., St. 
Louis. Mo., assiznor of one-half to Jules S. Bache & 
Co., New York. N. Y. Filed Jan. 21, 1898. 


527,608. Ligkt-Indicator. Louts F. Johnson, Poughkeep- 
sle, N. Y. Filed April 7, 1894. 
527,623. Shade-Holder for Iucandescent Lamps. Edgar A. 


Russell and Nathan W. Crandall, Wallingford, Conn., 
assignors to the Housatonie Manufacturing Company, 
Same place. Filed May 31, 18%. 


MOTORS, DYNAMO8, ETC. 


527,415. Dynamo-Electric Machine. Ezra Fawcett. Alll- 
ance. assignor of one-half to Leonard W. Bradley, 
Cleveland, Ohio. Killed Feb. 15, 1894. 


TELEPHONE AND TELEGRAPH APPARATUS. 


527.518. Secret Telegraphy. Alfred D. P. Weaver, Jack- 
son, Miss. Filed Dec. 26, 1893, 

527,759. ‘Telephone-Call Kegisiter. William T. Gentry, At- 
lanta, Ga. Filed April 20, 1894. 


BATTERIES. 


527,436. Primary Battery and Portable Electric Lamp, 
Samuel W. Maquay, Loudon, England. Filed Jan. 4 
1894. 


SIGNALS AND SIGNALING APPARATUS. 


527,461. Apparatus for Signaling the Approach of Streete 
Cars. Garland B St. John, Kalamazoo, Mich., assignor 
of one-half to Charles D. Fuller, same place. Ftled 
NOV. 27, 1893. 

527 481. Treadle for Use in Railway Signaling. Jobn G. 
Dixon. Birkby, England. Filed Feb. 20, 1894. 

MISCELLANEOUS. 

527,414. Electric Cable. Thomas J. Dewees, Palmyra, 
N. J., assiznor to the Electric Cable Construction and 
Malrntenauce Company of Pennsylvania. Filed dune 


20, 1894. 
527.439. Non-Conducting Material and Method of rons 
same. Henry C. Michell, Toronto, Canada. Fi 


April 24. 1594. 

527.501. Multiple Safety Cut-Out. James F. McLaughlin, 
Philadeiphia, Pa. Filed Jan. 18. 1890. i J 

527,525. klectric Clock. Carl Gullberg, Jersey City, N. 4- 
Filed Sept. 16, 1893. 

527,556. Weather Protecting Covering for Electrical Ned 
ductors. Edwin J. Houston, Philadelphia, Pa. File 
NOV. 17, 1891. 

527,730. Rheostat. 
March 15, 1894. 


Alton J, Shaw, Muskegon, Mich. Filed 
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EDITORIAL NOTES. 


a e o a a a amaA 


An officer of the G. E. Com- 
a pany, presumably one who 
Blind Pool ? 


Schenectady, is quoted as follows : 


The General Electric Company's officers, in view of recent 
attacks onthe stock, have stated that the nature of the 
company’s business is such that it is not practicable to 
give the stockholders offictal information as to what the 
company is doing oftener than once a year. 


If the word ‘‘directors’” were substituted for 
'' company’s” in the above it would be a frank 
statement. The nature of some of the directors’ 
business is such that if the stockholders knew it 


-~ all indictments by grand juries would follow 


very soon. 

However, the stockholder who will submit to 
the treatment suggested above deserves no better 
fate than to be robbed of every dollar invested. 

Evidently the days of blind pools and blank 
fools are not over. 

We supposed thiscompany was now, asclaimed, 
doing business something after the style of 
legitimate manufacturing companies. 

The nature of the company's business is such 
that itis not practicable to give the stockhold- 
ers official information as to what the company 
is doing oftener than once a year! 

What is the nature of the company’s business ? 
Are they losing money so fast that they are 
afraid to show what they are doing? Are they 
afraid of the penitentiary if they make another 
untrue official statement? Is the actual deficit 
at the present time equal to the entire issue of 
common stock, or is the treasury chest groaning 
with a tremendous surplus ? 

The nature of the company’s business has,been 
such from the beginning that it is a stench in the 
nostrils of the community, a disgrace to the 
dummy directors who have allowed their names 
to be dragged in the mire, a scandal] besmirching 
the entire range of electrical investments in this 
country, a reproach to every one who has had 
any share in the company’s management. 

Who will be the first honest director to tell 


what he knows ? 
x* * 


Now we know what Mr. Paul T. Brady has 


been doing in Syracuse. 


makes his headquarters at - 


No, 16 


Their Future At the recent annual conven- 

is tion of the American Gas Light 

Behind Them. Association in Washington 
many bright and shining lights of the gas-making 
brotherhood were present, and our esteemed 
contem porary, the American Gas Light Journal, 
sent its jolliest scribe down from New York to 
report the proceedings, but despite the influence 
of dry wine and terrapin stew the spirits of the 
convention ranged between freezing and very 
frigid. Mr. W. H. Pearson, the learned Presi- 
dent of the Association, did his level best to 
screw the courage of the gas folks up toa stick- 
ing point, but it was evident thatthe fear and 
trembling inspired by the knockout blows dealt 
by the young giant electricity to the light of our 
granddaddies froze the genial currents of the 
soulr of the gas men, who mourn the days of 
auld lang syne when they used to charge $8 a 
thousand cubic feet for every eight hundred feet 
delivered. President Pearson said in his address : 
'‘ Ten years ago we met in the beautiful city of 
Washington. Since then the electric light has 
made most marvelous strides, and so rapid has 
been its progress that at one time fears were en- 
tertained that gas as an illuminant would to a 
large extent be superseded, but happily, so far 
from such fears having been realized, gas light- 
ing, from a combination of circumstances and 
largely from a demand for more light, caused by 
the introduction of the arc light (Mr. Pearsor 
evidently does not reason according to Whately), 
has during the past decadg increased at probably 
a greater ratio than during any decade since its 
introduction, while the consumption of gas for 
fuel purposes has gone up by leaps and bounds.” 
Then he goes on to bewail the fact that people 
prefer electric motors to gas engines, and he asks 
the makers of gas engines to reduce their 
prices, as the cost of a good electric motor is 
only one-third or one-half the price of a gas en- 
gine. 

He notes the fact that the consumption of gas 
in Massachusetts has increased 24 per cent. in a 
year, and makes the astonishing statement that 
the State has not increaged its population within 
the same period, a statement that is evidently an 


error. He then goes into the price of gas in 


s 
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1882, when it averaged $2.41 a thousand, and 
shows that the average to-day is $1.38 a thousand 
cubic feet, which fall in prices means an annual 
loss of $87,510,530 in the output of ninety gas 
works which cut rates to meet electrical com pe- 
tition. He hints that many gas companies have 
come to the end of their ropes as far as cutting 


prices are concerned, because of bonded debts . 


and capital altogether out of proportion to the 
value of the p'ants. His last wail in the caverns 
of gloom is a passionate protest against municipal 
Ownership of gas plants, and he sees in this an 
ogre that will rob the poor gas stock owner of his 
chance to grow fat clipping 10 and 12 per cent. 
Coupons from bonds. Weare glad that we did 
not attend the convention, which was mournful 
and dispiriting. 

During the second day two farmers from Mary- 
land were asphyxiated by illuminating gas in a 
Washington lodging house, whict accident pro- 
duced such a hubbub in the convention that the 
men appointed to read papers about “ The Deadly 
Electric Wires” and ‘‘Gasthe Safest Light” were 
side-tracked for the next session. 

Within a few years our most civilized cities 
will pass ordinances prohibiting the use of gas in 
sleeping apartments, and in the next decade man- 
kind will wonder that people ever permitted a 
deadly and insidious poison to be conveyed into 
the chambers of loved ones, Gas haga horrible 
death roll to answer for—more than 250,000 per- 
sons have been asphyxiated by it since 1826. It 
is said that the American Society of Architects 
will be appealed to shortly to take action upon 
the prohibition of gas in chambers, 

*¥ * ¥ 


Patent The breaking of nonsensical 
Breaking. patents proceeds in Pennay]l- 
vania. By the decision of the U. S. Cir- 


cuit Court of Appeals at Philadelphia last 
week, in the case of Maitlaud vs. Gibson, it is 
finally settled that there are no valid fundamental 
patents on combiration gss aud electric fixtures. 
It was mistaken belief in these patents which 
brought about the ill-starred combinstion in the 
fixture trade a few years ago. Thig fixture trust 
succeeded for atime in extorting royalty from 
nearly every manufacturer in the country. The 
combination, however, went to pieces, as did 
nearly every one of the individual concerng who 
composed it. The Horn-Brapnen Compeny of 
Philadelphia were the only large manufacturers 
who stood out from first to last against any com- 
bination, or the payment of any blackmail, and 
the result is that they are in the best condition 
of any concern in the business to. day. We sup- 
pose Mr. James Brannen is now feeling very 
well because of the stand he took. Trade com- 
binations of this nature are a fallacy, anda few 
years more will see the last of them. 
* * * 

How can the G. E. Company be making 
money ? A sample sale of last week was two 50- 
light arc machines at $1,500, with an allowance of 
$350 for an old 35-lighter, making $1,150 net for 
tbe two new machines. This was in a New Eng- 
landtown. If good apparatus can be bought at 
these figures, everybody ought to know it. 


. the man who has it will turn up 


ELECTRICITY. 


The Art Users of incandescent lamps are 

is well aware that there has been dur- 

Not Lost. ing the past yeara marked improve- 
ment in the quality of the lamps made at the 
Harrison fuctory of the G. E. Company, due to 
a better filament. | 

About a year ago a young man came back from 
Paris, bringing with him a slight knowledge of a 
filament process which was being used in one of 
the leading factories there with good results. 
He sold his idea to the Harrison people, and 
they turned it over to their chemist to work out, 
After several months’ experimental work, he suc- 
ceeded in making the best filament ever turned 
out at that factory. 

A few weeks ago he left the employ of the 
company voluntarily, and took hig knowledge 
with him, leaving no successor who understood 
the process.. And now for tbree weeks the entire 
technical force of the Harrison factory have 
been struggling with the problem, but with no 
success, Not one good lamp has been made there 
in the three weeks. The stock is low, and last week 
Mr. Upton prepared a draft of a circular letter 

-to customers stating that until further notice no 
orders would be accepted. The committee on 
sales would not allow it to be sent out, however, 
and orders are being piled up without any pros- 
pect of their being filled thig season with good 
lamps. : 

They have now returned to the old bamboo 
filament, and the former poor quality of lamps 
may be expected. 

The art is not lost, however, and we suppose 

somewhere,’ 

* * k 
THE DESIRE on the part of Messrs, C. A. Cof- 

fin, Eugene Griffin, E. W. fice, Jr, O. T 

Crosby and S. D. Greene to recover the MONEY 
they have lost in General Electricia natural,and 
should not be criticised. But that they should, 
as reported, offer their i Jiuence, for a consid. 
eration, to a New Jersey land syndicate which 
is trying to make a trade with the General 

Electric Company involving some of the com- 

pany’s factories, while perhaps natural, would 
not be beyond criticism. 


* X* ¥* 


the rival of another famous young fellow in the same tleld 
of endeavor, Nikola Tesla. Moore is a trine younger than 
Tesla, and the two are at present running a race in the 
matter of electrical discovery. Both are working along 
the same lines and their rivalry ts attracting great atten- 
tion. i 


If there is any rivalry between Moore and 
Tesla, the former is the only man in the world 
who knows it. Mr. Moore's photograph shows 
him to be quite young, and his methods confirm 
that view. He would better wait until he hag 
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U 
done something. Then we will al] write him up 


voluntarily, and he will save stationery and 1ype- 


writers’ bills. 
¥ MH % 


WE note that several well-known gentlemen in 
the West have been indicted for Violating the 
Interstate Commerce law. If the Commissioners 
want to find some smaller fry, we can help them. 
C. A. Coffin would do for one, and also B, E, 
Sunny. We fear, moreover, that the rebates they 
got went no further than their own pockets, and 
were not turned over to their company at all. 
The addresses of these gentlemen, Messrs, Com- 
missioners, are 44 Broad street, New York, 
Monadnock Building, Chicago, 

* * * 

ReEapeExs of our Boston Notes this week will 
learn that an early receivership is looked for for 
Northwest G. E. There is always genuine news 
in our Boston column, _ 

X * k 

No one who is hustling for business can afford 
to miss our ‘ General News” department any 
week. It is full of pointers every issue, 

* * * 

WE note that Alden & Faxon, advertising 
agents, of Cincinnati, are sending out a small 
line of advertising to trade papers. We warn 
our contemporaries that they are deadbeats and 
swindlers, and that no reputable journal can af- 
ford to take their business even if paid fur in 
advance, 


and 
respectively, 


X * * 

Some chort time &go at a meeting of financiers 
in New York the question was put to Mr. H. 
McK. Twombly: “ How is it, now that Mr. C. A. 
Coffin is so bitterly opposed by his fellow-direct. 
ors of the u. E. Company, and is subjected to so 
many indignities at their hands, that he does not 
resign his position us president?” And the 
auswer was: ‘* Becanse Mr. Coffin is sitting on 
an unsound egg and is afraid to move because of 
the malodorous efluvium that would certainly 


arise.” We guess Mr. Twombly knows. 
X * x 
Tue Boston Herald financial man says in re- 


gard to G. E. reorganization : 


There is some inclinaticn to cut down the capital, but 
the cumulative preferred dividend contract ts bothersome. 
It has been suggested that a new preferred stock, pre- 
ferred as to principal and dividend, but non-cumulative, 
be given to bear a lower Interest rate than the present 7 
per cent. stock, which is prefetred as to interest only. 
Why not exchange both Stocks for a new common stock at 
a fair relative Valuation, making the issue not more than 
half the present combined issues. The need of conservat- 
ism in capitalization is very great. Concerns that meet 
that need will apprehend their foresight. 


Mr. Hosmer talks common sense, but his ad- 
vice will not be taken. The swindle is not yet 


completed. i 
SE 

New Lighting Company for Syracuse. 

By referring to the files of Evectnriciry for 1892 
full information can be secured as tothe G. E. 
lighting combination in that town. 

The city contract expires in April next. Last 
week there was incorporated there the Citizens’ 
Electric Light Company, who expect to be in 
shape to compete for the new contract. They 
will use Westinghouse apparatus. The incorpo- 
rators of the new company are WilberS. Peck, 
Judge Silas B. Hahn, William K. Pierce and 
Paul T. Brady, of Syracuse, and others of Roch- 
ester and New York, 
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THE TRIP TO ATLANTA. 


B. E. G. 


How dear to our hearts 18 the trip to Atlanta 
When fond recollection engages the mind ; 
It would take up the space ofa Byronic canto 
To tell of the place and its people so kind. 
The grounds decked with nowers, though late in October, 
The air 80 ozonic one would feign gulp it down— 
(Inhaling such air it 1s bard to Keep sober,. 
So at least we were told by the men of the town). 
The men of Atlanta, the men of Atlanta, 
Who opened their hearts and who gave us the town. 


We'd read of these people, their greatness, thelr glory, 
Had heard of their kindness, their courtesy rare, 
And Grady had told us (who ne'er told a story) 
That nowhere on earth were the women so fair. 
But now we can speak from our own observation : 
When we are about they will ne'er be turned down ; 
Their praises we'll sing without reservation, 
For what charmed us most was the folks In the town. 
The folks of Atlanta, the folks of Atlanta, 
Wno told us 80 often that we owned the town. 


The Georgian Julep,—where can it be equalled, 

As mixed for the guests at the Kimbal! House bar? 
Who'd fail to} emember the sweet singing darkties, 

Still hunting the possum as in days fo’ de war? 
Now old Uncle Kemus is 1 earer and dearer, 

We'll read him more often when feeling cast down, 
For we've found out his secret, and naught could be 

clearer— 

He got all his storles from coons in the tewn. 
The coons of Atlanta, the coons of Atlanta, 

Who tell Uncle Remus the news of the town. 


The talk ofthe rallway sarants, though enticing 
Tothose who were thinking of roads and of ralls, 

Of conduits and motors, of wiring and splicing, 
Of passenger traffic, freight, express and mails, 

Was irksome at times, and we welcomed the day on 
The programme for eating t'he oxen set down, 

When the pilgrims all j .urneyed to Ponce de Leon— 
And the barbecue hetghtened our love tor the town. 

Bright Ponce de Leon, Bright Ponce de Leon, 
Where Cattle were roasted for guests of the town. 


We'll dream of the cotton fields white, an} the darkies, 
The mansions with porches a3 wide as the lot, 
Suggestive of lordly repose and contentment, 
Where troubles and trials must all be fur sot. 
No wonder thy praises are oft sung in measure, 
Atlanta, deserving of all thy renown ! 
And wherever we go it will e'er be our pleasure 
To shout for the people who live tn the town. 
The folks of Atlanta, the folks of Atlanta, 
Who made no reserve when they gave us the town. 


New York Electrical Society. 
At the meeting of the New York Electrical 


Society at Columbia College on Thursday even- 
ing, November 1, Mr. J oseph Sachs will answer 
the question, “Is There a Solution of the Elec- 
tric Conduit Railway Problem ?” 


Cleveland Wins. 


The action of the Executive Committee of the 
National Electric Light Association at a meeting 


A at New York, September 11, in selecting 

eveland as the place for holding the next Con- 
vention, has been confirmed. It is now defi- 
aoh settled that Cleveland, Ohio, is the place, 


ebruary 19-20-21, 1895, the date. 


ELECTRICITY. 


Trouble 3,000 Miles From Home. 


G. E. Plants Fall in California. 


In commenting upon the failure of the G. E. 
plant at the Banner mine in California, the Pa- 


cific Lumberman BAYS ; 


Last November the Elec- 
trical Engineering Com- 
pany secured a contract for 
a power transmission plant 
for the Mammoth mine at 
Madera. It consis ed of a 
125 horse power generator, 
une 30. one 20, three 10, and 
some 6-horee-power mo ors 
to opcrate mill, hoisting 
worker, pumps. ete. ‘Trang. 
mission, 8.500 feet. Thesna- 
chinery was built. in this city 
and the plant put in opera- 
tion without a hitch within 
the specified time. ‘here 


Last December the Gen- 
eral Electric Company se- 
cured a contract for a power 
transmission plant for the 
Banner mine, near Oroville. 

It consisted of two 80 horse 

ower generators. one 70 

orse power motor, two 35 
horse power motors and one 
10 horse nower motor, to op- 
erate mill, hoisting works, 
etc. Transmission 10,000 
feet. 

When the plant was start- 
ed upit would not work and 


several weeks were spent in 


has not been the slightest expemmenting. 


trouble with this plant since 
it started up. 

We call especial attention to these two plants because 
we wish mining men to note that the trouble at the Ban- 
ner mine is not due to the fact that electric power trans. 
mission is not a success. Where good machinery is used, 
and competent engineers are employed, there need be no 
guesswork about power transmission plants. This is 
shown by the work of the Westinghouse Company and of 
the Electrical Engineering Company. 


Doctor Addison, the General Electric Company’s agent, 
has been East to try and fix up the bonding proposition of 
the Folsom and Sacramento transmission scheme. It is 
Said that he is also anxious to repair his fences inthe East, 
which are somewhat dismantled owing to the trouble at 
the Banner mine. 

Mr. Eckart, the well-known engineer, has, since our last 
report, made an inspection of the Gereral Flectric com- 
pany’s plant there, and what he found was calculated to 
make a mechanical engineer weep. The plant looked as if 
it had been put up at a guess to see what would happen. 

It looks as 1f the Doctor was not going to have such a 


walkover In power transmission plantsas he had in elec- 
tric roads. 


' He ts on the wrong £lide of the fence this time, 
There's a heap of trouble on the old man’s mind.” 


e_—_- 


Inquiry among the electrical men shows that in the next 
twelve months an immense amount of power transmission 
work is to be done on this coast. And we are glad to no- 
lice that the raw work done by the General Electric Com- 
pany at the Banner mine is not hurting power transmis- 
Sion 80 far as the other companies are concerned. 


We are glad that our contemporary has the 
courage to tell the truth. The fact is the G. E. 
Company has never put in a successful mining 
plant, and has never been paid for one without 
legal complications. The most inglorious failure 
iu the whole career of the company has been in 
its mining department. 

This department is in charge of Mr. J.R. 
McKee, a man without any qualifications what- 
ever for his position, who knows nothing of 
mining, nor of men, nor of mecbanics—a man so 
ignorant that he would fail in the entrance ex- 
amination of an ordinary grammar school. His 
chief assistant is a man named Booth, who ought 
to be well known in ’Frisco, where he was a 
draughtsman at $2.50 a day whenever he was 
able to work at all. His pull with McKee is 
something of a mystery, while the latter's pull 
on the G. E. Company is easily explained—he 
was hired upon the assumption that he could 
help the Coffins into society. Of such stuff is 
this remarkable business organization made up. 

Of course power transmission is all right, but 
every failure of the G. E. Company is an injury 
to the business, and Egorsgiocity will never 
cease until the company is reorganized and reju- 
venated. 


To Organize a State Association. 


Full of enthusiasm after the recent convention 
in Atlanta, the leading street railway men of 
Georgia have inaugurated a movement for the 


formation of a State Association. The leading 
spirits are Messrs. Joel Hurt, president of the 
American Street Railway Association and also 
president of the Atlauta Consolidated Street Rail- 
way system; Major D. B. Dyer, of Augusta, who 
is at the head of that city’s street car service; 
Mr. Sedden, of the Atlanta Traction Company; 
Mr. Young, of Savannah, and Mr. Jack King, of 
Rome. 5 od 
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TROUBLE AT SCHENECTADY. 


eee 


A Free-for-all Fight in Progress There. 


(Special to ELECTRICITY.) 


ScHENEctaDy, Oct. 29.—The days of Darling 
are numbered. His head is in danger. The 
basket and sawdust are ready an@ the guillotine 
knife has been sharpened for use. 

Mr. J. P. Ord, the whilom popular favorite at 
the Matrons’ Club in this town, has fallen from 
grace—not with the members of said club, oh 
dear, no! but with the directors of his bankrupt 
aggregation—and is shaking in his shoes, Capt. 
Eugene Griffin, true to his military instincts and 
training, is at sword’s points with Ord. S. Dana 
Greene’s scalp is being sought for daily by at 
least half a dozen men whose heads are not empty, 
as his is, of everything save conceit and bombast. 

Predictions favor the belief that very shortly 
something heavy will fall in the charmed circle 
whose names have been mentioned. 

One by onethey are ina fair way for sinking 
into the infinite azure of the past, when they will 
be nothing mcre than historic reminiscences. 
Mowawk. 


They Guy Their Aldermen. 


If the Aldermen Know Less Than the Editor, Heaven 
Help the City. 


(Flom the Detroit Journal.) 


How quickly the strength and force of men expand to 
meet great exigencies! Even very young men can re- 
member when Alderman Welsh was only an experienced 
coal and wood dealer and Alderman Patterson a compe- 
tent and careful undertaker. But the latent force which 
only needs opportunity to establish greatness was there. 
They became aldermen. Since then their expansion has 
been a public exhibition. The citizens of the whole town 
as well as their intimates and neighbors, have noted their 
gradually increasing breadth. ‘ 

Mr. Welsh has watched electricity feed into a dynamo 
and can now tell by the quality of the output whether the 
raw material was all used. 

Were it not for the wonderful competency of these men 
we would feel alarmed when they tackle the next contract 
of the lighting commission. A lot of exciting dynamos, 
constant potential dynamos, with inconstant currents, 
rheostats for alternating currents, transformeis of vary- 
ing capacity in kilowatts and patent lightning arresters 
have been contracted for. | 

The public need not fear that these articles will not be 
up to the mark. Welsh and Patterson will see to this, and 
if there is any fault to be found Ed. Gilman will doubtless 
be heard from. They will see that the lightning arresters 
are provided with warrants that they may detain and 
take lightning into custody by due process of law. 

And you can wager that the rheostats will be all right. 
Mr. Welsh will throw a ptle of them on his coal scales and 
if they are not up to the mark, back they will go. Nothing 
will warp his Judgment when he comes to those ampere. 
meters. They must be right; absolutely correct in pat- 
tert and quality. 

But it 1s when he shall come to the transformers 
that he will call in Expert Alderman Patterson. 
If they vary aS much as the fraction of a kllowatt 
from what they should be, these men will be heard from 
in the council chamber in no uncertain tones. 

It 1s a great comfort to know that we have men in the 
city government who can detect a kilowatt in an alter. 


nating circult or a polliwog in a water main with equal 
facility. 


Better Buy American Made Batteries, 


The Armour Institute of Chicago recently 
purchased abroad some storage batteries for the 
laboratory, und held that they should not be 
dutiable, being for educational] purposes. After 
some controversy, the Board of General Ap- 


ae has decided that they are subject to 
uty. 


The Lighting of the Bridge Cars. 
The contract for lighting the cars on the 


Brooklyn Bridge bas been awarded to the 
Electrical and Mechanica] Engineering and 


Trading Company. There are to be ten 
lights, each of 16 candle power, in each of 
the sixty cars. For the plant the company is to 
receive $18,135, and the cost of maintenance will 
be $1,350 a year, 
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The Banquet at the Kiha ball Hew jê. 


ECONOMICAL PRODUCTION OF POWER 
BY ELECTRICAL DRIVING.” 


In the able address of Prof. Kennedy before 
the Institution of Mechanical Engineers the 
subject of economical production of power by 
electrical driving was very fully dealt with, and 
at the late meeting of the lronand Steel Institute 
at Brussels a very interesting and instructive 
paper was given by Mr. Selby Bigge, which con- 
clusively showed the importance and possibilities 
of the system. At the risk of rendering this ad- 
dress narrow, and more in the form of a paper, 
rather than general, I propose to give some illus- 
trations of the applications of electrical driving, 
both in this country and abroad, hoping that a 
résumé of what has actually been accomplished 
may promote a discussion which will thoroughly 
ventilate the question and be fruitful in beneficial 
results, With the late disastrous record of the 
shipbuilding and engineering industries, as an 
example, it is highly improbable that any capital- 
ist will start a new shipyard amongst us, so that 
we may be sufficiently selfish to consider the ap- 
plication of electrical driving to existing works 
only. The first question to consider, therefore, 
is that having boilers grouped in one place from 
which steam is led to engines distributed over a 
large area, what economy can be expected from 
substituting those engines with electric motors 
supplied with power from a central station, and 
will the results justify the expenditure? We are 
all thoroughly aware that condensation does 
occur in steam pipes, and that the present en- 
gines are uneconomical, but a broad view is gen- 


* Abstract of President's inaugural address, North East 
Coast Institution of Engineers und Shipbuilders, England. 


erally taken of the matter, and little has been 
done to ascertain what the results really are. It 
is for this reason that the experiments and de- 
velopments made by Mr. Panton, of Messrs. 
Dorman, Long & Co..of Middlesborongh, in con- 
junction with Mr. Selby Bigge,are of the great- 
est value, and particularly so as they have re- 
sulted in complete success. ‘The original steam 
driven machinery comprised punching, shearing 
and bending machines, cold saws, etc., al] of 
which were distributed over a large area and 


. driven by six engines capable of indicating the 


following powers, viz., 27, 14, 14, 14,16 and 9, 
These engines were disconnected and replaced 
by motors of 10}, 34, 5, 3}, 34, and 34 horse- 
power respectively, the driving gear consisting 
of a belt from the motor direct to the flywheel 
of the machine. The most noticeable case is 
where a large bending machine formerly driven 
by an engine having acylinder 10 ins. diameter 
with a stroke of 12 ins. is now efficiently worked 
by a 34 horse-power electric motor. The current 
for these mocurs is generated by a 60 horse-power 
Pieper dynamo driven by an ordinary horizontal 
engine, the steam being obtained from two Lan- 
cashire boilers which were already in use in con. 
nection with the steam driving of another portion 
of the works. Formerly the six engines in ques- 
tion were supplied with steam by two boilers, 
which are now dismantled, with the result of a 
net saving of 30 tons of coal per week and the 
entire labor in connection with stoking and up- 
keep. 

Another striking advantage is that the speed of 
the motors, being practically constant under all 
loads within their capacity, the machines driven 
by them are always running at the desired speed, 


aud are therefore in a condition for producing 
the greatest possible amount of work. In re- 
viewing this plant we have the advantage of 
ascertaining the approximate loss resulting from 
condensation in a long range of steam pipes, and 
the working of small high. pressure engines under 
conditions usually found in iron works and sbip- 
yards. It will be apparent, however, that the 
generation of power at one center admits of an 
economy beyond this, viz., the use of a modern 
high-pressure triple expansion condensing en- 
gine, with a consumption of 12 to 14 lbs. of steam 
per 1. H. P. per hour, instead of a consumption 
of from 40 to 60 lbs., as frequently is the case at 
present. It is evident that the lossin such a case 
as that of Messrs. Dorman, Long & Co. may be 
termed a maximum, on account of the machines 
working in the open air, and the steam pipes led 
underground, but the results from ordinary 
cases of shop machinery are often sufficiently 
startling to warrant more attention being givén 
to them than they usually receive. For purposes 
of comparison we will consider the results ob- 
tained from two works of about equal driving 
power, one having an electric installation and 
the other steam. 

One of the most complete installations of eleo- 
trical driving in the world as applied to large 
industrial establishments is that of the National 
Arms Factory at Liége, Belgium. These works 
were built in the year 1889, and are of very large 
extent, employing 2,000 hands, the daily output 
of finished rifles being 250. Some idea of the 
system adopted, and the value of machinery for 
economical and rapid production, may be formed 
when it is considered that there are about 58 
parts in a complete rifle and bayonet, involving 
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in their production about 750 operations ; yet so 
great has been the development of marang tools 
nsed in this manufacture that, of the 750 total 
operations, only 6 per cent. are performed by 
hand labor. Another feature is that a large 
percentage of the machiues are automatic, and 
advantage is taken of this by placing several in 
the charge of one operative. 

The whole of the machinery is driven by elec- 
tric motors receiving their current from one 
central dynamo coupled direct to a Corliss con- 
densing compound engine having two cylinders 
and indicating 500 horse-power at 70 revolutions 
per minute, with a boiler pressure of 90 Ibs. 

The auxiliary feed and condensing water is 
supplied by a pump driven by a 10 horse-power 
motor, receiving its current from the main gen- 
enerating dynamo, aud placed on the canal bank 
9.840 feet distant and 117 feet below the level of 
the engine. 

The water after being used in the condenser is 
discharged into a tank placed 40 feet high, from 
which it passes through finely perforated pipes 
in the form of spray into ap open reservoir on 
the ground level, and by this means is reduced 
in temperature so as to be again available for 
condensing purposes. 

The generating dynamo is placed between the 
high pressure and low-pressure engines, and the 
armature being on the main shaft acts asa fiy- 
wheel. The armature, which is 16 feet in 
diameter, was constructed in place. The electro- 
magnets are twenty in number, and there are 40 
pairs of brushes, 20 on each side. The capacity 
of the dynamo is 3,000 amperes at 125 volts and 
the makers guaranteed an efficiency of 90 per 
cent. 

The current from this powerful generator is 
distributed to about thirty-one motors ranging 
from 3 to 50 horse-power, placed in different sec- 
tions of the works. 

The machines used in the manufacture of rifles 
are necessarily of light design, consequently the 
motors are arranged to drive line shafting only 
and although the total length of main shafting 
exceeds 4,000 feet and the total length of belting 
is about eleven miles; there are no indirect main 
drives, a motor driving one line of shafting only, 
the object in view always being the reduction of 
loss by friction. 

Each motor is provided with an ammeter, aud 
as those in charge know the amount of power 
Tequired to drive the machines when being 
worked to their desired capacity, any increase of 
that power at once indicates that there is a waste 
in friction, whilst any decrease indicates that the 
machines are not doing sutticient work; and 
When it is remembered that the revolutions of 
the motor are practically constant under all 
loads Within their capacity, it is impossible to 
Imagine an arrangement which so exactly fulfils 
the requirements of maximum economical pro- 
duction. 

Compare this with the wasteful arrangements 
80 common in shipyards and engine works, 
where engines, often already fully loaded, have 
to drive still another new tool, and the ‘“ make- 
the-best-of-it ” policy of giving just a little later 
cut-off is adopted. The result generally is that 
the mean revolutions of the main shaft are not 
only decreased by any variatiou in load, but are, 
in addition, highly sensitive to the variations of 
steam pressure, This is, however, a diversion, 

and referring again to the Liége factory, there is 
also a 300 horse-power Willans engine, coupled 
direct to a dynamo, which generates the current 
necessary for frequent extensions, 
_Ithas been found by careful experiment that 
the consumption of steam in the Corliss engine 
l8 about 14 Ibs, per 1. H. P. per hour, whilst the 
losses are 10 per cent. in engine friction, 10 per 
cent. in the dynamo, 2 per cent. in lines, aud 15 
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per cent. in motors, or a total efficiency of 68 per 
cent. at the motor driving pulleys of the indi- 
cated power of the generating engine. The whole 
of the electric installation was made and fitted 
by the International Electrical Company of 
Liége from the desigus and under the direct 
superintendence of Mr. H. Pieper, the ‘manag- 
ing director and electrician in chief of the com- 
pany, aud we have an ample testimony of the 
efficiency of the entire plant in the fact that, 
although the works haye been running over 
three years and a half, there has not been one 
single stoppage of the main dynamo during 
working hours, and no accidents of any kind 
whatever. 

Particulars such as these are always of general 
interest, but any radical change made in existing 
works involves aconsiderable outlay. and extreme 
care is necessary to be certain that such a change 
would be commercially successful. 

An example of what may be termed ideal elec- 
trical driving is that of the Bedson Wire Com- 
pany of Middlesborough, where the installation is 


the most perfect and complete that has as yet ' 


been attempted in this country. Every process 
conuected with the manufacture of wire is carried 
out by means of electricity, the wire drawing, 
galvanizing, spinning, and barb fencing 
machines, overhead and locomotive cranes, 
hydraulic pumps, induced draft fans, lathes, cen- 
trifugal pump, are all independently driven by 
electric motors. Owing to the entire absence of 
shafting and belting the construction of the 
building isvery light, and the convenience of the 
whole plant is most noticeable. The current is 
generated by a 600 horse-power dynamo driven 
direct by a three crank triple condensing en- 
gine with boiler of 160 lbs. pressure. A special 
tunnel, 350 yards in length, has been constructed 
for the conveyance of the conductors, and 
branches are taken from these to the fifty motors 
which vary from 5 to 40 horse power each. The 
lighting of the works 1s most complete, the 
greater part being carried out on the inverted 
are principle, which is so perfect that there is an 
entire absence of shadows. ‘The original plans 
for driving these works electrically were prepared 
by Mr. Selby Bigge, who appears to have given 
considerable attention to the question of electric 
driving. Before definitely deciding to put down 
such a novel plaut several experiments were nec- 
essary, for which purpose special machines were 
designed by Mr. Bedson, the managing director 
of the Bedson Wire Company. These experi- 
ments were madeat Liége by Mr. H. Pieper, and 
were so successful that after an exhaustive series 
of tests the directors of the company decided to 
adopt the electrical installation in its entirety. 
A novel feature In connection with the boilers 
at Messre. Bedsonu’s works is the application of 
Messrs. Ellis & Eaves’ well-known system of in- 
duced draught. ‘This is the second appilcation of 
the system to land boilers, the first having been 
made at the Atlas Works, Sheffield, originally 
arranged with Luncashire boilers. These have 
gradually been replaced by ten single-ended 
boilers of the marine type, the advantages claimed 


being as follows : 


1. Considerable economy compsred with the 
Lancashire boilers with Galloway tubes. 

9. Considerable reduction in space occupied. 

3. Absence of smoke. 

4. Greater elasticity of power. 

In ordinary work, by maintaining a vacuum of 
8 inches at the fan, the combustion is at the rate 
of about 35 Ibs. per square foot of grate surface, 
and one single-ended boiler can readily evaporate 
as much steam as three Lancashire boilers 27 
feet by 7 feet, with ordinary chimney draught. 
Where the demand for steam varies in a works, 
the system is a great convenience, and this is es- 
pecially the case for electric light installations. 
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It isevidentthat with this system of draught, or 
with any other efficient system, the assumed con- 
sumption of thirteen tons per day could be still 
further reduced. 

From the comparison which I have made, we 
may fairly conclude that the saving gained by 
the substitution of electrical driving in an old- 
established works would be considerable. 
Whether this saving would justify the outlay in 
all cases would have to be settled by those who 
have their capital invested in works suitable for 
its adoption. I may say, however, with reference 
to the firm of which I ‘am a member, that for 
some time we have had the matter under con- 
sideration, and the various investigations and 
experiments made by Mr. D. B. Morison, and 
of which are those enumerated in this address, 
have so convinced us of the commercial possi- 
bilities of the system that we have now on order 
a small plant prior to further developments 
hereafter. 

I have endeavored to confine myself in my 
remarks to a plain statement of what has been 
accomplished by making use of electrical power 
to drive machinery, and have not gone into any 
of the possibilities the future may reveal. 

We have known the science of engineering to 
advance at times as it were by leaps and 
bounds, and from the rapid strides that this 
comparatively new energy has made within the 
last few years, we may have reasonable expec- 
tation of still further development in this direo- 
tion. 

In the address which I have given to you this 
evening, I feel that I have but inadequately ful- 
filled the task imposed when you conferred upon 
me the honor of electing me president of this 
valuable and widely known [ustitution, but hope 
that my remarks will be productive of help in 
the work before us. That the suggestion of the 
possibility of further expenditure of capital is 
unpalatable to many members of this Institution, 
I can well believe, seeing what derk clouds are 
hanging over us, but let us hope that, as in past 
times, the clouds will have a silver lining and 
shortly disperse, giving place to the pleasant 
sunshine of renewed commercial prosperity of 
which both capital and labor will receive their 
just aud fair proportion. 


Luminescent Electric Lights. 

Mr. H. Ebert recently contributed a paper of 
great interest to Wiedemanis Annalen on the 
production of light by high frequency currents, 
in which results are indicated which are likely to 
prove of the utmost imporiance. The funda- 
mental difference between the light and that 
associated with Tesla’s name seems to be in an 
insistance upon the principle of resonance. He 
says that it is not necessary to use high tensions 
since it has been found that intense light effeets 
can be produced by the movement of exceedingly 
small quantities of electricity, provided only that 
the oscillations follow each other regularly and 
are persistent. The luminous substance of 
Kbert’s “luminescent” lamp is said to be a small 
disk of compressed luminous paint. This is en- 
closed in an exhausted glass receiver upon the 
external surface of which are glued two strips of 
tin foil to which the terminals of the circuit are 
attached. When the electric oscillations act 
upon these coatings, active cathode rays are 
formed on the inner surface. These, though 
almost invisible themselves, produce a strong 
Inminescent light upon the surface of the lumin- 
ous paint. 

To determine the efficiency of the lamp it was 
compared with the amyl acetate standard. Its 
candle power was found to be about 3o Of this, 
which is approximately equal to the standard 
candle, It was found that the energy actually 


expended in producing this light was only about 
one millionth of a watt. 
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= Destructive Arcing of 500 Volt Fuses.* 


—— 


BY W. E. HARRINGTON. 


The destructive effects of the arc accompany- 
ingithe opening of 500 volt circuits with switches, 
lightning arresters and fuses, has led the writer 
to inquire into these phenomena, particularly in 
reference to fuse practice. A series of carefully 
conducted tests were made to find the relation 
between the fusing currents of different size 
copper wires ranging from No. 30 to No. 21,.Bé& 
S. gauge, the time required io open the circuit, 


and to what extent the arc contributed to the | 


time required. 
An inclined trackway was constructed, having 
. No. 21 B AND 8 GAUGE COPPER WIRE. 
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tao copper tracks upon which a traveler, con- 
sisting of a block uf hard wood having copper 
plates in contact with the tracks could run, the 
circuit from rail to rail of track being completed 
through an electro-magnet on top of the traveler. 
Parallel with and alongside of the track was a 
raised buard, on which a paper was attached. - 

An impress was made on paper by a lever on 
the traveler, when released by electro-magnet, 
owing to stoppage of current. 

Before tests were made the trackway was care- 
fully calibrated as regards time for traveler to 

No. 22 B AND 8 GAUGE COPPER WIRE. 
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points, resulting in knowing the time to ,3, of a 
second. 

The tests were conducted across the bus bars 
of switchboard of the Camden Horse R. R. Co., 
Camden, N. J. Average voltage, 515 volts. 

Before throwing a fuse in circuit a water rheo- 
stat was set, using a Weston ammeter for this 
purpose, so that the current desired would flow 
through the fuse when the circuit was completed 
by the traveler on the trackway. 

The different size fuse wires were subject to the 

No. 23 B AND 8 GAUGE COPPER WIRE. 
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following limitations: the time of the traveler 
ranning full length on the trackway,1.5 seconds; 
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* Abstract of paper read at tbe American Street Rallway 
Association Convention, Oct. 17-19, 1894. 
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the current ranging from 20 to 180 amperes in 10 
ampere steps. ` 

The smaller fuse wires would fuse with the 
minimum current of 20 amperes, and in all in- 
stances inside of the 1.5 arc limit. Consequently 
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‘the curves show a wide range, but in the larger 


size wires a greater current was required to fuse 
the wires in the 1.5 second limitation, conse- 
quently the curves given for the larger fuse 
wires show less and less range as the fuse wires 


' increase in size. 
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In order to strike an average the tests were re- 
peated under similar conditions as regards cur- 
rent and gauge wire with a 8” horizontal fuse, a 


6” vertical fuse, both of which were connected 
to a standard form of fuse block; also a 44” fuse, 


No. 26 B AND 8 GAUGE COPPER WIRE. 
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the average in length of the 8” and 6,” was em- 
ployed connected in a specially constructed fuse 
block, which absolutely prevented any arcing of 
the terminals. In other words, the fusing of the 
fuse wire could not burn the terminal» to which 
it was attached. 
No. 27 B AND 8 GAUGE COPPER WIRE. 
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The results recorded graphically in the accom- 
panying charts give, therefore, the time required 
in fractions of a second for the circuit to be opened 
under identically similar conditions as. regards 
current and gauge of wire fora 3”, a6” unpro- 
tected and a 44” protected terminal fuse. 

The curves as given in chart No. 8 for No. 


- conditions approaching an absolute short 
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28 B. & 8. copper wire illustrates excellently 
the erratic character of the fusing of wires under 
conditions as observed in the practice of to-day, 

While the tests as herein recorded show no 
superiority of the 6” unprotected terminal fuse 
wire over the 3” unprotected terminal fuse wire, 
the 6” fuse wire is unquestionably safer when 
conditions are more extreme, such as, for in- 
stance, when a short circuit occurs. 

The determining factor in the matter of fuses 
is: What are the conditions required to protect 
against absolute short circuits across the bus 
bars of a large power station 500 volt switch. 
board ? Tests are conducted showing how fuses 
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No. 8. 
act under conditions that are predetermined, 
certain currents which are made to flow, ete., 
but you never see anything published or advice 
given in this matter of fuses for the- condition 


which really occurs the most frequently, that is, 
absolute short circuits. 

Now the requiremeuts and limitations as pre- 
scribed in the Board of Fire Underwriters’ re- 
port are true and perfectly safe when the fuse 
“blows” under the conditions as outlined in the 
tests as made by the committee appointed to 
make such tests. But on an absolute short cir- 
cuit across bus bars a 10 ampere fuse block con- 
structed as specified will, instead of protecting 
one when most in noed of such protection, burn 
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up in the most vicious way, and will open mag- 
netic cut-outs in a power station requiring cur- 
rents up to a 1,000 amperes to open. Under- 
stand, the fuse does not itself do this, but the arc 
established at the expense of the terminals, is 
the immediate and sole cause. and the circuit 
must be opened elsewhere. 

The conclusions one is forced to draw from the 
above tests and the Renar. literature upon the 
subject of fases are as follows : 

Firet—The proper and op ee on to be 

sed is one having protected terminals. 
z Second—That fuse blocks should be furnished 


No. 30 B AND 8 GAUGE COPPER WIRE. 


No. 10. 
so that the terminals would not be burned under 


circuit 
across the bus bars of a 500 volt power station. 


Third—That magnetic cut-outs are immeasur- 
ably preferable under all circumstances. 
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Mail, Express and Freight Bervice on Street 
Railway Cars.* 


BY RICHARD M’CULLOCH. 


The first feature which strikes one in endeavor- 
ing to study a subject such as this, is the great 
difference existing between what are known as 
street railways. We have city roads and subur- 
ban roads: we have summer resort roads; we 
have belt roads operated by different motive 
powers, some of them almost approaching steam 
railroads, All these railroads haul differ- 
ent classes of passengers, bent on different er- 
rands, and are operated under different condi- 
tions. It is manifestly impossible, therefore, 
to lay down any fixed rule for mail, express or 
freight service—to say that it should be put into 
practice on street railways or that it should not 
be put into practice. This is a problem which 
must be solved for each railroad individually. 

In order to ascertain as well as possible how 
much has already been done, a circular asking 
for information in regard to mail, express and 
freight service was sent to every street railway 
company ın North America. Nine hundred and 
seventy-eight letters were sent out and 418 re- 
plies received. These replies are tabulated below. 

The rate charged on express matter is usually 
five or ten cents per package, while the freight 
rates vary from four to ten cents per 100 pounds. 
The mail is usually carried under a direct con- 
tract with the Government, or under a sub-con- 
tract with a mail contractor. The income from 
the transportation of the mails varies according 
to the amount of mail, the number of trips per 
day, and the lengthof the haul, from $100 to 

$1,000 per annum. 


TABLE or MAIL, EXPRESS AND FREIGHT SERVICE 
IN NORTH AMERICA. 
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That the street railways of this country are al- 
ready alive to the possibilities of the mail service 
is shown by the table. Sixty-two street railways 
are now carrying Uncle Sam’s mail, while fifty- 
eight have Government contracts. Most of these 
railways are suburban roads or roads joining 
towns; but the postal authorities realizing the ad- 
vantage of quick delivery and collection, are 
now beginning to make arrangements with the 
large city systems for transportation of the mails 
from main postoffices to branches and for dis- 
tribution and collection throughout the city. 


The only method of handling a large mail ser- | 


vice, in which it is necessary to collect and dis 
tribute along the route, and handle it satisfao- 
torily both to the patrons of the road and the 
postoffice department, seems to be in the use of 
a separate car—an independent mail car in 
charge of arailway mailclerk. This system is 
already in use on street railways in St. Louis, 
Brooklyn and several other places, and so far as 
Wwe can learn is giving excellent satisfaction both 
to the railway companies and the postoffice au- 
thorities. The mail is quickly and promptly 
e service is regular and certain; great 
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and small qrantitiesof mail may be collected and 
distributed with equal facility, the residents 
along the line are greatly accommodated, and no 
interruption or inconvenience to the passenger 
traffic results. 

Where the mere carriage of the mails in 


‘pouches from the main postoffice to branches, or 


from depots to postoffices, is undertaken and 
there isno attempt made at collection or dis- 
tribution along the route, there can be no objec- 
tion to carrying the mail sacks on the front plat- 
form if their number is not too great; but pas- 
senger Cars should not be stopped and held for 
mail collections, nor should valuable space with- 
in a passenger car be taken up with mail sacks. 

An advantage, independent of any financial 
return, and one which is regarded by many as 
the one reason for street railways embarking in 
this service, lies in the prestige of Uncle Sam’s 
name. This point was never so thoroughly illus- 
trated as in the late labor troubles in Chicago. 
Rioters may have no fear of the city police or of 
the State militia, both of whom are often entirely 
in sympathy with them, butthey regard with the 
greatest awe a company of regulars armed with 
Springfield rifles. Uncle Sam will tolerate no 
interference with the distribution of the mails, 
and no other point has been so thoroughly im” 
pressed upon the dangerous element in our com- 
munities during the last year. Some railway 
managers on securing mail contracts have pro- 
posed to paint upon each car ‘‘ U. S. Mail.” as a 
kind of official notice that their roads are under 
the protection of the Government. How effective 
will be the protection against blockades and riots, 
and how great a moral influence this will exert to 
prevent strikes and other stoppages, remains to 
be seen. 

The answers to the circulars showed that thirty- 
five roads are now engaged in the express busi- 
ness, while fifty-five are hauling freight. As a 
matter of fact, huwever, few roads through the 
country are doing a regular freight business, 
most of the so-called freight services partaking 
more of the nature of express. As operated upon 
street railways, the distinction between express 
and light freight service is so ill-defined that it is 
deemed best to consider both subjects together. 

The operation of sn express service on large 
city systems has not been attempted to any great 
extent, but it has been contended by some enthu- 
siasts on the subject that a street car express ser- 
vice will eventually take the place of the many 
city deliveries and city express wagons now in 
use. Asan example of a city road operating an 
express and freight service involving collection 
and a house to house delivery, it would be inter- 
esting to cite the case of the Southern Railway 
of St. Louis, which has been operating an ex- 
press service on this plan for almost two years. 


The especial feature of this service is the col- 
lection and delivery. This is effected by means 
of wagons, two of which are kept at the down 
town end of the road, and three of which meet 
the car on all trips at certain points along the 
line. On receiving notice by mail, telephone, or 
otherwise, a wagon calls for a package, delivers 
it at the car, from which it is handed to the 
proper wagon and delivered to the address 
marked o1 the package. A charge of ten cents 
per package is made for this delivery, 4nd trunks 
are taken from houses to the Union Depot, 
checked, and the checks returned, for the snm 
of fifty cents. A corresponding charge accord- 
ing to size is made for the delivery of large boxes 
and bundles. A compliment to the efficiency of 
the service is paid by the large dry goods and 
clothing houses, which have ceased to run their 
delivery wagous into this part of the city and 
now consign all of their bundles to the railroad 
company. Where formerly one delivery daily 
was made by the wagons, th ee are now made by 


the railway. An interesting feature of the ser- 
vice is that several large factories located in the 
southern part of the city consign all their freight 
to the electric express, The goods are put on 
the car, taken to the proper railroad stations, 
shipped. and the bill of lading returned to the 
consignor. Packages are received by the ex- 
press carC. O. D., thecharges collected, credited 
to the proper account. and settlements made st 
the end of each month. The railway company 
assumes all the responsibilities of a common car- 
rier, holding itself liable for all loss and dam- 
ages. It does not interfere with the regular run- 
ning of the carr, and since ita inauguration has 
never failed to pay. 

Up to this point we have considered an express 
and freight rervice merely as a paving or non- 
paying institution. to he adopted in the one case 
and to be rejected in the other. There is another 
view which may he taken of the case, however, 
which isin many instances the most proper soln- 
tion of the problem. This is to regard the es- 
tablishment of this service merely as an anxiliary 
to the passenger traffic, to be operated whether 
or not it paysin order to gain increased pas- 
senger travel. The most notable instances of 
this sort are the roads which rnn from the hearts 
of our large cities out into the suburbs. It is 
manifestly to the interest of these roads to pro- 
mote building and settlement along their lines, 
and how can they better attract builders than by 
giving their patrons all the advantages of city 
life. not only in furnishing them with rapid 
transportation to and from the city, but in aid- 
ing them in receiving their provisions and sup- 
plies. This calls for some form of express ser- 
vice, and althongh the receipts from this source 
may not equal the expenses, the increased pas- 
senger receipts and the advertisement given the 
road must also be taken into account. 

In all street railway practice the cardinal point 
of any service, whether mail, freight or express, 
must be that it does not interfere in the least 
with the passenger travel, and this point should 
always be kept in view in the arrangement of 
such a service. For this reason we would strongly 
advocate the use of separate cars, operated by 
separate motive power and by separate men. In 
roads between towns, or suburban roads oper- 
ated on the same plan as a steam railroad, where 
stops are made only at certain stations, a8 Com- 
bination car or a trailer might be used; but in 
city roads the system of piling trunks and boxes 
inside the passenger car and on the front plat- 
form, and stopping for these to be put on and 
taken off, is not of the era of the electric railway, 

Information received from several of the 
States shows that in some places the transporta- 
tion of freight or express over street railway 
tracks is prohibited by State law or municipal 
ordinance, and it has been suggested that asso- 
ciations of managers of street railways in those 
States be formed for the purpose of securing fa- 
vorable legislation. The enactment of these laws 
may be due to hostile steam railroad influence or 
it may be due to a misconception of the nature 
of the services which street railways would put 
in operation. Surely a smooth-running electric 
car, moving swiftly onward, would not prove 
such a nuisance as the great lumbering wagons 
which block the streets of our large cities. Where 
a freight or express service is needed, the accom- 
modation to the public would be so great that 
many citizens might be enlisted on the side of 
the railways to secure the proper legislation. 

In closing, it would perhaps be well to note 
some of the principal points which, it is hoped, 
have been bronght out in this paper : 

1. That a mail service involving collection and 
distribution is best handled on a separate car, 
operated on the same plan as a U.S. railway mail 
car, 
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2. That it is supposed that.a great advantage 
arising from the transportation of the mails comes 
from the fact that the road is under the protec- 
tion of the Government, and is thus secure from 
riots, strikes and blockades. 

3. That the most promising opening for an ex- 

press or freight service is a road running be- 
tween twotowns, or a city road running through 
well populated suburbs. 
, 4. That the question whether or not such a 
service will pay is entirely a local question. and 
must be estimated for each rcad separately, un- 
der existing conditions, | 

5. That there are cases when it would be ad- 
visable to operate such a service, independent of 
the profits, in order to accommodate the patrons 
of the road and to induce building along the line 
of the road. l 

6. That such a service operated upon the or- 
dinary street railway must not be allowed to in- 
terfere in the least with the passenger traffic. 

7. That in States having laws prohibiting this 
service, associations of railway managers should 
be formed to secure favorable legislation. 


— ———— 


The Chemical Theory of Accumulators!—III. 


BY E. J. WADE. 


Very few additions were now made to the 
chemistry of the cells for some little time. 
excess of sulphate formed under certain con- 
ditions and the extreme difficulty with which it 
was again reduced still continued to puzzle in- 
vestigators and seemed to point to the existence 
of two different kinds, one reducible and one 
not. Various theories of double sulphates, basic 
sulphates, and so on, were developed to meet the 
occasion, but had very little evidence to support 
them. In 1889" Dr. Frankland made some ex- 
periments which seemed to indicate the existence 
of two basic sulphates obtainable by the action 
of sulphuric acid on litharge and minium re- 
spectively, but both Messrs. Gladstone and Hib- 
bertt and Mr. Robertson{ consider they are only 
mixtures of normal lead sulphate with more or 
less oxide. 

The paper by Prof, Ayrton and others on “The 
Chemistry of Secondary Cells,” read before the 
Institute of Electrical Engineeis at the end of 
1890," did not propound any new theory of their 
action, but supplied some very interesting data, 
both qualitative and quantitative, as to the com- 
position of the plates at various stages of charge 
and discharge. Their investigations also in- 
cluded an examination of the temperature 
changes of a cell during charge and discharge, 
and these, together with some experiments made 
by Messrs. Duncan and Wiegand about the same 
time, and communicated to the American Insti- 
tute of Electrical Engineers in May, 1889,91 form 
the first definite contributions to this branch of 
the subject. In both papers attention is called 
to the remarkable fact that a cell actually cools 
during discharge. 

So far, almost all the investigations into the 
chemistry of the cells had been contined to an 
examination of the changes taking place at the 
electrodes, and very little attention had been 
paidto any reactions occurring in the electrolyte; 
but the researches of the last three or four years 
seem to indicate that there really lies the explana- 
tion of many obscure points. 

Planté bad, indeed, observed the formation of 
some unstable compound containing “active 
oxygen,” which he thought to be hydrogen 
peroxide (H*O*), and he aseribed the initial £. 
M. F. of a freshly charged cell to its presence; 


1 From The Eleetrician, London. 

* Proe, Royal Soelety, Yol. XLVI (1859), pave 304. 

t Proe, Physical Soclety, Vol X (1840), page 448, and 
Vol. XI (1890), page 44. 

+ Proe, Royal soctety (Vol. L (1891), page 105. 

iJournal Inst. Elec. Engineers, Vol. XTX. page 660. 

q Electrical World (New York), June 15, 1589. 
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but, to suit the nee ìs of the “ occluded gas” the- 
ory, it was assumed that the real agent was oxy- 
gen, liberated at the positive electrode in the 
form of ozone, and this idea has prevailed more 
or less generally to the present day. 

In 1878 Berthelot discovered the highly-oxi- 
dized compound persulphuric acid, and showed 
that it was a direct product of the electrolysis of 
dilute sulphuric acid, while hydrogen peroxide, 
whose presence under similar conditions had 
long been known, was chiefly a secondary 
product resulting from its subsequent reversion 
to ‘normal sulphuric acid. 

H? (SO*)? + 2H?0 = H?0? + 2H?SO}. 

In 1883* Messrs. Gladstone and Tribe noticed 
persulphuric acid in some solution that had been 
subjected to electrolysis; but Prof. Armstrong 
and Mr. G. H. Kobertson, in 1891+, were the 
first to call attention to the probability of this 
compound being the cause of the variations of 
E. M. F. aud otber phenomena observed in the 
cells, aud the latter gentleman discussed the 
matter in more detail in a paper read before the 
Society of Arts in the same year.t He showed 
that persulphurie acid and hydrogen peroxide 
were formed in cousiderable quantities at the 
positive electrodes of a cell during charging, 
their relative proportions depending on the 
strength of acid that was used; and, further, that 
the latter compound was capable of causing local 
action and ultimate sulphating at both electrodes. 
He also considered that a cell’s E.M. F. was in 
some way dependent on the amount of these 
compounds present, but his experiments on thig 
point were not very definite or conclusive. 

Meanwhile Messrs, Gladstone and Hibbert had 
commenced an investigation of the relations of 
the electrolyte to the E. M.F. from the point of 
view of the strength of acid. Their first results 
were communicated to the Physical Society in 
1890;tt but in a very interesting paper ‘‘ On the 
Cause of the Changes of Electromotive Force in 
Secondary Batteries,” read befure the Institute 
of Electrical Engineers in 1892,tt they go much 
more fully into the matter. Messrs. Duncan and 
Wiegand, in their communication referred to 
above, had already shown that during discharge 
the strength of the solution contained in the 
pores of theactive material might be very greatly 
reduced by the abstraction of sulphuric acid to 
form sulphate with the production of water far 
faster than it could be equalized by diffusion 
frcm the surrounding liquid; and, following up 
this line of argument, Messrs. Gladstone and 
Hibbert endeavored to prove that the loss of ca- 
pacity aud £.M.F. with heavy discharges and 
subsequent recovery on standing, the bhigh E.M.P. 
observed immediately on the cessation of charg- 
ing, and the normal variations of E. M. F. during 
charge and discharge would all be accounted for 
inasimilar way. Although in some points, per- 
haps, the deductions drawn from their experi- 
ments are stretched to cover rather more than 
can be explained by their aid alone; yet, on the 
whole, they supply a thoroughly well-connected 
chain of evidence and reasoning, from whose main 
conclusions it seems difficult to dissent. During 
the discussion that followed their paper, Mr. 
Robertson advanced some further arguments in 
favor of the persulphuric in the electrolyte being 
the real cause of the variations of the E.M.F., and 
Messrs, Gladstone and Hibbert again returned 
to the subject from their point of view in a com- 
munication to the Physical Society shortly after- 
wards;| but since that time no direct evidence 
bearing on the pointin dispute bas been adduced. 

The last contribution to the chemistry of lead 
storage cell worth noticing is that of M. M. G. 
+ Journal Chemleal Soctety, 1883, page 345. 

t Proc. Royal Society, Vol. L18915, page 105. 
+ Journal society of Arts, Vol. XL (1592), page 44. 
tt Proc. Physical Soctety, Vol. X G89, page HB 


tt dournal lust. Elec. Engineers, Vol. XXI, page 12. 
i Journal Physical Soclety, Vol. XIL (189), 
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Darrieus, read before the Société Ir ternationalļe 
des Electriciens in May, 1992. The author ad- 
vances some theories of their action so widely at 
variance with those generally accepted and the 
results obtained by other experiments that they 
would require a considerable amount of con- 
firmatory evidence to snstain them, especially as 
the details given regarding the apparatus used 
and the methods of electrical measurement em- 
ployed are very meager. He is strongly of 
opinion that the formation of lead sulphate at the 
positive electrode is purely a secondary reaction, 
the reduction to litharge being the essential one. 
Further, in order to account for the high E. m. F. 
of the cell, he maintains—and it is here that the 
originality of his views is most apparent—that 
the porous lead of the negative electrode pre- 
pared by electrolytic reduction, is in a bighly 
energized allotropic condition something simi- 
lar to *‘ explosive antimony ”; and that conse- 
quently it furnishes far more energy and E. M. F. 
by its conversion into lead sulphate than lead in 
its normal metallic state. Besides this, he con- 
siders that the sulphating takes place in two 
stages; first an oxidation of lead to sub-oxide 
(Pb20O), and then a conversion into lead sulphate 
with the elimination of water; half the lead, how- 
ever, returning to the metallic state, and being 
protected from further action by the surround- 
ing sulphate. 
Pb?:0 + H!SO! = Pb + PbSO! + H’O. 

Although it may be impossible to agree with 
the whole of the conclusions drawn by M. Dar- 
rieus from his researches, yet at the same time 
his paper is well worth study both for its origi- 
nality and suggestiveness, and some of his experi- 
ments might well repay repetition. Witb the ex- 
ception, however, of a passing allusion to it by 
Dr. Gladstone, the paper does not appear to have 
attracted much notice in England. 

In attempting to select trom amongst the 
various theories of the action of lead storage 
cells the one which best corresponds to the facts 


of the case, two classes of evidence must be con- 


sidered. Obviously there is the direct evidence 
afforded by analyses of the electrodes and elec- 
trolyte and quantitative determinations of the dif- 
ferent compounds present at various stages of 
charge and discharge, while the corresponding 
physical changes in the electrical resistance of the 
cell, color and appearance of the electrodes, and 
so forth, should also furnish some supplementary 
evidence. But besides these there is very impor- 
tant indirect evidence to be obtained from com- 
parisons of the observed E. M. F. of the cells with 
that calculated by means of thermo chemical 
data; and if, for any assumed set of chewical 
reactions, a real agreement can be shown between 
the observed and calculated values, strong pris 
facie evidence is afforded that these are the ones 
actually occurring. It may be as well to state the 
law governing these calculations and to show 
briefly both how it is derived and how applied, 
for very little information on this subject 1s to 
be found in any works on electricity. 

The fundamental laws of electrolysis, first dis- 
covered by Faraday, are as follows : 

1. The quantity of an electrolyte decomposed 
by a current is directly proportional to the 
strength of the current and its duration; that 15 
to say, to the whole quantity of electricity that 
passes through it. 

2. The quantity of each electrolyte decom- 
posed bya unit quantity of electricity 18 per- 
fectly definite aud constant, and 18 
“ electro-chemical equivalent.” 

3. The quantities of different electrolytes de- 
composed by a unit or any other given quantity 
of electricity and in direct proportion to their 
chemical equivalents or combining weights. 

The nomeueclature now generally used in deal- 
ing with electrolytical matters Was also devised 
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termed its , 


Oct. 31, 1894 


by Faraday. He called the component parts (not 
necessarily elements, but oftentimes compound 
radicals or groups of elements such as SO’, NH3, 
and so on), into which an electrolyte is split up 
by a current ‘‘ ions,” those liberated at the elec- 
trode by which the current enters being 
“ anions,” and the electrode itself the ‘ anode; ” 
and those liberated at tbe electrode by which the 
current leaves ‘* kathions,” and the electrode the 
“kathode.” Nearly all the tables and data relat- 
ing to electro-chemistry and thermo-chemistry 
are given in terms of the gramme as the unit of 
weight, and the coulomb or ampere-second 88 
unit of electricity; but otherwise calculations 
could equally well be made in terms of the more 
commercial units, the pound and the ampere- 
hour. 

It follows, from the last of the above laws, that 
the weights of the component parts or ions into 
which any electrolyte is decomposed will also be 
proportional to their chemical equivalents. Thus 
74°5 grammes of potassic chloride will split up 
into 89 grammes of potassium and 35°5 grammes 
of chlorine. 

It also follows that, knowing the weight of any 
one element liberated by a unit or a given quan- 
tity of electricity, the electro-chemical equiva- 
lent or the weight of all the others can be deter- 
mined. Tables giving the electro-chemical 
equivalents of the elements may be found in 
many works on electricity, and are arrived at 
by multiplying their chemical equivalents into 
the electro-chemical equivalent of hydrogen. 
According to the most recent determinations, 
the electro-chemical equivalent of hydrogen in 
grammes per coulomb is 0°00001038. Chemical 
equivalents or combining weights must not be 
confused with atomic weights; but, with a few 
exceptions, they are the atomic weight divided 
by the valency. For example, both the combin- 
ing and atomic weights of hydrogen are 1; but 
while the atomic weight of oxygen is 16, and of 
aluminium 27°38, their combining weights are only 
16 27°3 l 
z = 8and —,— = 9'1 respectively. 


( To be continued.) 


Personal. 


Mr. Charles D. Shain, who is now able to 


travel for the first time in several months, has 
gone to Chicago. r, 


Mr. W. C. Bryant, of the Bryant Electric 
Company, was inthe city last week. 


Mr. R. Anderson, electrical contractor of Ot- 
tawa, Canada, has been in the city for a few days 
making large purchases of supplies. 

Mr. E. J. Hathorne, receiver of the Ft. Wayne 
mae Company, who has been in Boston for 
some time, stopped i i 
oT Warne r? over in New York on his way 

Mr. P. H. Alexanfler has returned to New York 


sr an absence of several weeks in New Eng- 
and. 


aa James Godfrey. of the New York Insulated 
Hee Company, went to New Orleans after the 
cae: Convention, and will make several stops 
n the South, returning about November 1. 

Mr. Edward Weston, whose health has not 


been good of late j i 
: , will soon take a European 
trip of two or three months’ duration. 


The marriage is announced of Miss Amy 


eau and Mr. Fred. S. Kenfield, of the Street 
ailway Review, at Rock Island Ill., on the 
24th inst. i ’ 


Exit Cable, Enter Trolley. 


Trani ennoMnoement is made that the Baltimore 
Gis ompany will abandon the cable on its 
a e street line and will adopt the trolley sys- 

m. Experts have shown that a saving of $20,- 
000 a year will be made by the change. 
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Cheaper to Ride Than to Walk. 


All the street cars in Savannah are crowded 
nowadays. There were recently carried in one 
day 50,000 passengers altogether, which would 
average a ride for five-sixths of the entire popu- 
lation. 

The fare is one cent on all lines but one, and 
tickets at the rate of two for a cent are talked of 
if the rate war continues. 

One of the companies wants a subsidy now, 
and say they will present to the city council the 
argument that as cheap riding has been found to 


be such a good thing free riding would be better, ` 


and that it is proper that the city should make 
an appropriation to defray the expenses of the 
street railway companies for this purpose. 

Some such arrangement will be necessary if 
any of the companies are to avert bankruptcy. 


FOREIGN NOTES. 


(CONTRIBUTED BY G. WILFRED PEARCE.) 


A befogged British writer of scientific news 
for a Shettield newspaper was recently puzzled 
by the phraseology of a United States patent is- 
sued to Hiram S. Maxim fora flying machine; 
he wrote to Engineering for a lucid explanation 
of the Americanisms in the Patent Office docu- 
ment, and the astute editor of that excellent 
journal of progress in the arts and sciences, re- 
ferred the matter to ‘‘Our Own Hiram,” who 
responded in a long communication in which he 
says that the language of the Patent Office paper 


is “ elegant and euphonious, but is not Anglo- 
Saxon English,” so he translated the document 
into English, and by latest advices from Shef- 
field, Her Majesty’s Government had not been 
called upon to notify the Foreign Office of the 
assault with intent to kill the Queen’s English 
that was made upon Maxim's caveat. 


Lord Kelvin has recently completed a contract 


-to supply all the ships in the Royal ‘Navy with 
his patent electrical compass, which is the only | 


one approved by the Lords of the Admiralty. 
Lord Kelvin’s health is robust at the present 
time, and a few days ago he surprised and de- 
lighted his friends by making an oration at the 
unveiling of the bronze monument of Sir Wil- 
liam Pearce, the famous shipbuilder and the first 
man who introduced electric lighting into ships. 

Siemens Brothers’ Electrical and Cable Works 
at Charlton, Eng., have been recently equipped 
with fifty-four electric motors, and all the shaft- 
ing has been removed from tue works. 

The Cottage Industries Society of England has 
recently issued a pamphlet for distribution to the 
small goods makers in Warwickshire, in which 


` the use of electrical motors is commended, and 


figures are printed showing the saving over other 
sorts of power. 


The ‘ penny in the slot” electric light used in 
the underground railway in London is not the 


success that was anticipated, as the workmen per- 
sistently put pieces of lead and iron into the 
slots and enjoy a “free blow’’ at the company’s 
expense, 


Electrical sanitation and water purification are 
not new; both processes were known and used in 
Italy and France before 1777, a8 may be seen by 
referring tu copies of “the Encyclopedia Bri- 
tannica ” for tke year 1777. In the same book are 
recorded experiments in growlpg vegetables, 
grapes and flowers in electrified soil, and if the 


accounts may be believed, wonderful success at- 
tended the labor of the gentlemen of education 
and large fortune who conducted the experiments 
in the interest of science. The reasoning of the 
experimenters is not empirical in the remotest 
degree; on the contrary the reasoning is sound 
and forcible, so much so as to appeal to the un- 
derstanding and respectful consideration of 
savauts of to-day. Several of the experiments 
were carried out on a large scale, and batteries 
were employed of greater capacity than were 
ever used in this country, even by the largest 
electroplating manufa tories in New England 
and the Middle States. 
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Boston Notes. 


Among Boston visitors last week was quite 8 
contingent from Columbus, O., including Mr. 
M. Poston, and Mr. J. A. Jeffrey, of coal-cutting 
fame. Each of these gentlemen was accom: 
panied by his legal adviser. The object of their 
visit was to secure additional evidence in @ case 
in which Mr. Poston is suing Mr. Jeffrey for a 


large sum of money for alleged violation of con- 
tract. This suit grew out of the attempt of the 
G. E. Company early in the days of the consoli- 
dation to gobble up the Jeffrey Mfg. Company, 
who knew how to make a good cogl-cutting ma- 
chine while the G. E. Company did not. The 
deal was about completed and was kicked over 
by Mr. J. R. McKee at a meeting at which Mr. 
E. I. Garfield was also present. 


Other prominent men at present on A visit to 
Boston are Mr. H. M. Byllesby and Mr. M. P. 
Johnson, representing the Northwest General 
Electric Company at St. Paul. Our recent state- 
ments anent the Pennsylvania General Electric 
Company may have induced the thought in the 
minds of some of our readers that tke condition 
of affairs in that company were worse than some 
other: That is not so by any means. They are 
not a circumstance to what is going to be dis- 
closed in connection with the management and 
condition of the Northwest Company. Last June 
it was intended to place the Northwest Com- 


pany’s affairs in the bands of a receiver as they 
were hopelessly involved. Just before taking 
that extreme step, however, it was realized that 
the moral effect would be disastrous to the parent 
company in the East at that time, so action was 
deferred as long as possible. A receivership for 
the company will no doubt follow closely upon 
Mr. Byllesby’s Boston visit. 


The new supply house of Thompson-Brown 
Electric Company, 95 High street, Boston, hung 
out its shingle on Thursday amid many promising 
and auspicious surroundings. The company has - 
leased a large and convenient store with a roomy 
suite of offices and storage space in which they 
will carry a full line of electric light and railway 
supplies. ‘Mr. G. Thompson, Jr., president, is a 
gentleman who has had eight years in the elec- 
tric railway business; Mr. Maybin W. Brown, 


treasurer, is widely and favorably known through 
his long and successful connection in the field, 
and these gentlemen, supported hy Mr. Fred. E. 
Pettingell, the pioneer electric supply dealer in 
New England, are bound to achieve success. Mr. 
Pettingell is a bost in himself and he is heartily 
and sincerely welcomed back into the field. To 
know him is to like him, and he knows the busi- 
ness, too, 


Three 500-light alternating current dynamos 
of the well known ‘‘ Wood” type, and forming 
part of the Ft. Wayne Company’s excellent sys- 
tem, have been sold the present week by Mr. E. 
I. Garfield, New England manager. Figures are 


being quoted on several big are machines. Of 
course with the incandescent machines were sold 
the necessary adjuncts, ‘This is n'ta bad week’s 
work, and we are not surprised to hear that the 
New England salesmen of the General Electric 
Company are experiencing spasms in the abdo- 


men. 

That brazen-faced swindler, Mr. George B. 
Pennock, is still exhibiting his dollar extractor 
to the New England hayseeds, who part with 
their coin freely and unmurmuringly. 

Mr, J. E. Talbot, who for the past six years 
was identified with the Ft. Wayne Electric Com- 


pany, has become interested in the firm of Lin- 


a & Southwick, electrical engineers, Worcester, 
JWLBSS, 


To Push the Sale of Columbia Lamps in 
New York, 


Mr J. H. Rhotehamel, presidentof the Colum- 
bia Lamp Company of St. Louis, has announced 
that his company have made arrangements to 


carry & large stock of lamps in this city, in order 
to make quick deliveries. Mr.C. L. Hills will 


continue as the New York representative of the 
company. 
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Canadian Notes. 


There isa ramor current to the effect that a 
new electric road, in opposition to the Niagara 


Falls Park and River Railway on the Canadian 
shore, will be opened between Niagara Falls and 


Lewiston in the spring. 

The stock of the Montreal Street Railway Com- 
pany is gradually going into the hands of inves- 
tors; 600 shares were recently taken by the Soci- 
ety of Jesus, of Montreal; 300 by Mr. Johu 
Breaken, Quebec, besides several other smaller 


lots. Mr. James Ross is now the largest individ- ‘ 


ual shareholder in the company, having no less 
than 6,000 shares to his name, representing 
over half a million dollars at present market 
prices. 

Duncan McDonald has been appointed Super- 
intendent of the Montreal Street Railway. Mr. 
McDonald has for some time been acting super- 
intendent, and the appointment is looked upon 
asa popular one. 

Several capitalists of Collingwood are, it is 
said, discussing the advisability of forming a 
company for the purpose of building electric 
tramways on several of Collingwood’s streets. 

The Hamilton, Grimsby and Beamsville Elec- 
tric Railway Company’s shareholders have passed 
a resolution limiting to $100,000 the stock to be 
placed upon the market, and the directors have 
been authorized to float bonds sufficient to com- 
plete the road to Beamsville. Stock in the con- 
cern is being freely taken up. 

A acheme to connect Aylmer and Hull, seven 
miles distant, by electric railway, has recently 
been laid before the Aylmer town council by a 
private company with a-capital of a quarter of a 
million dollars, represented by Mr, T. Viau, con- 
tractor of Hull and -promoter of the Hull com- 
pany. Montreal and Quebec capitalists are 
backing Mr. Viau. They propose to builda 
line connecting Aylmer with Hull, which practi- 
cally means connection with Ottawa as weii, and 
give Aylmer an electric light system upon the 
condition that the ratepayers of that town bonus 
the company $10,000 and grant them thirty five 
years exemption from taxes. The couucil now 
have the matter ander consideration. 


General News. 


What is Going on in the Electrical World. 


Golden City, Mo.—Among otber improve- 
ments contemplated here an electric light plant 
is being considered. 


Wheeling, W. Va.—The Wheeling Electrical 
Company is putting in a fine lot of new ma- 
chinery of the Westinghouse make. 


Toronto, Can.—As the result of a deal the To- 
ronto and Scarboro Electric Railway has been 
transferred to the Toronto Railway Company. 


Hull, Mass.—The town has purchased the 
plant and franchise of the Hull Electric Light 
Company and taken possession of the property, 


. South Orange, N. J.—The South Orange and 
Map'ewood Electric Company bas been granted 
a franchise for a trolley line between South 
Orange and Orange. 


- Colorado Springs, Col.—The officials of the 
Denver and Rio Grande Railroad are considering 
a proposition to change the branch line to Mani- 
tou int» an electric line. 


Waco, Texas.—-The Waco Gas Company, to 
whom the contract for the electric lighting of 
the city has been awarded, will erect a new plant 
at once at a cost of $50,000. l 


Portland, Ore.—A scheme under considera- 
tion here is the building ofan electrice railway np 
the Tualatin and through the Upper Nehalem to 
Vernonia and the cval tields. 


St. Louis.--The St. Louis and Suburban line 
has equipped several of its cars with the new illu- 
minated etreet car sign, showing the route of tke 
cars by an arrangement on the roof. 


Providence, R. I.—The Cable Railway Com- 
pany has been granted permission to use the 
overhead trolley system in the operation of its 
cars over Angell and Waterman streets, 


ELECTRICITY. 


Homestead, Pa.—The Homestead Electric 
Light and Power Company has ordered a new 
outfit of machinery and new arc lights, and the 
latter will be placed throughout the town. 


Buffalo. N. Y.—The Niagara Falls Power 
Company has applied to the board of aldermen 
for permission to string wires in Buffalc for dis- 
tributing the electric power from the Falls. 


Ogdensburg, N. Y.--The street railway here 
is to be rebnilt, equipped asa trolley road and 
extended. The change is to be made in time to 
have the new system in operation by the 1st of 


- June next. 


Port Huron, Mich.—Tlie council has de- 
cided to present to the voters at the coming 
election a proposition to bond the city for $40.- 
000 for the purchase and building of an electric 
light plant. | 


Bryan, Ohio.—The Bryan Electric Company 
intend to greatly enlarge their plant next spring. 
A recent change was made in the affairs of the 
company by which Frank Conrad becomes secre- 
tary and treasurer. 


Harrisburg. Pa.—The Harrisburg Foundry 
and Machine Works lately shipped eleven car 
loadsof machinery for the complete engine equip- 
ment of an electric pcwer and light plant at 
Trinidad, West Indies. 


Skowhegan, Me.—The opening of the electric 
road from Skowhegan to Norridgewock last 
week was celebrated by a balloon ascension, 
2anoe and boat race, firemen’s contest and other 
popular diversions. | 


Vancouver, B.C.--The experiment of run- 
ning a municipal electric plant in New West- 
minster, B. C., has proved so successful that the 
people of Vancouver also have decided to equip 
their city with a plant of its own. 


Ithaca, N. Y.—A new instructorship in elec- 


trical engineering has been established at Cor- . 


nell University, and Irwin J. Macomber, instruc- 
tor in experimental engineering, has been trans. 
ferred to the new place. 


DeLand, Fla.—It is reported here that the 
contract has been let for the building of an elec- 


tric road fer freight and passengers, the route. 


being from DeLeon Springs through West De 
Land, Beresford and DeLand to Orange City. 


Oskaloosa, Ia —A receiver has been appointed 
for the Oskaloosa Edison Light and Power and 
Land Company. Interest was defaulted on $50,- 
000 bonds for two years. The General Electric 
Company are owuers of $7,500 of these bonds. 


Lynchburg, Va.— The city council has passed 
an ordinance appropriating $60,000 for an elec- 
tric light plant, but discussion bas arisen as to 
the financial ability of the city to increase the 
expenditures without exceeding the bond limit. 


Appleton, Wis.—A franchise has been 
granted to the Inter-Urban Railway Company 
for a route through this city for their proposed 
electric railway which is to connect all the Fox 
River Valley towns from Oshkosh to Kawkawua. 


Hamilton, Can.--It is announced authorita- 
tively that the money to build the projected ra- 
dial electric railway from Hamilton to Guelph 
via Watertown has been subscribed by a syndi- 
oe a capitalists with W. F. Forsyth at 
its head, 


Springfield, Mo.—Owing to the exacting pro- 
visions of the specifications drawn up by the city 
attorney, no bids were offered in response to the 
recent advertisement for proposals for electrically 
lighting this city. The specifications will prob- 
ably be modified. 


_ Chillicothe, Mo.---The waterworks and elec- 
tric light plant will be sold at auction here on 
December 6 by Van R. Caldwell, special com- 
missioner and master in chancery. ‘The nonded 
indebtedness amounta to about $250,000 with 
considerable accrued interest. 


New York,—Work has been begun on the 
electric road which isto run from Lexington 
avenue and the Harlem River through 116th 
street, Manhattan avenue and 109th street to Co- 
Iumbus avenne. The cars will be operated by 
an underground trolley system, 


Detroit, Mich.—The common conucil has con- 
firmed the lighting commission’s contraet for 
the purchase of lighting towers from tbe Penin- 
sular Electric Company. Itis more than a year 
since the agreement for the purchase of the tow- 
ers was made by the commission. 
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Huntington, W. Va.—The Imperial Electric 
Bell and Fire Alarm Company, lately organized 
here, hold several patents on the articles they 
intend to manufacture, and they are confident 
that a large -usiness can be built up which wil] 
within a year employ 400 or 500 hands, 


Windsor, Conn.—Business at the Eddy Elec- 
tric Works is much improved. Orders have been 
increasing for several weeks past and the works 
are running overtime, sometimes all night. The 
company is now doing a larger business than it 
has done at any other time in the past two years, 


Marlboro, Mass.—Surveys are to begin imme- 
diately for an electric railroad between here and 
Westboro, to connect this city with the Boston 
and Albany Railroad at the. latter point. The 
road is capitalized at $100,000, and nearly all of 
the stock has been taken up. The distance ig 
seven miles. 


Bay City, Mich.—Walter 8. Eddy, of Sagi- 


naw, Warren Y. Soper’ and Thomas Ahearn, of 


Ottawa, Ont., are about to form a corporation for 
the purpose of building an electric road in Sagi- 
naw and Bay Connties. They have asked our 
council for a franchise for a double track electric 
railway in this city. 


Fall River, Mass.—F. S. Stevens, R. T. 
Davis, Frank Brightman, W. F. Thomas and 
Benj. Cook have applied to the general court for 
articles of incorporation as the Fall River and 
Providence Railway Company for the purpose of 
building and operating an electric railway be- 
tween Fall River and Providence. 


Dayton, O0.—Proposals will be received by the 
trustees of the Dayton State Hospital until 
Thursday, November 22, for furnishing and 
erecting an electric lighting plaut at the hos- 
pital. Blanks will be furnished by the trustees, 
and all legal formalities must be complied with to 
secure consideration of the proposals. 


Elyria, 0.—The county commissioners have 
granted a franchise for an electric railway run- 
ning through the county from the Cuyahoga 
couuty line and designed to connect this city and 
Cleveland. The road will be finished next sum- 
mer, and will be twenty-three miles long. It will 
be built by the Berea Electric Company. 


New Orleans.—President Littell, who is at 
the head of our electric street railway system, 
has fitted up a room at the office on Canal street, 
which will be provided with comfortable furni- 
ture and all the latest reading matter relating to 
street railways and also current literature for the 
use of the employes on the street car lines. 


Maumee, Ohio.—The opening of the electric 
road in Maumee is to be marked with unusual 
festivities, among them an old-fashioned barbe- 
cue. A young steer is now being fattened on 
Mayor Keeler’s farm for the occasion. The first 
trip will be for the benefit of some Maumee 
church and $1 is to be charged forthe round trip. 


Palatka, Fla.—The town council has granted 
a franchise to the Electric Light and Supply 
Company to put in a plant bere, and the company 
say they will have their wires strung and their 
plant in by January 1. The Gas Light Company 
strongly opposed the granting of the franchise 
and has now made arrangements to put in elec- 
tric lights itself. 


St. John, N. B.— Yarmouth and Boston cap- 
italists have organized a company for the purpose 
of constructing an electricsrailway from Yar- 
mouth to Amherst, Nova Scotia, and thence to 
St. John. The company intends to utilize the 
tides of the Bay of Fundy, whose rise and fall 
are between thirty and forty feet, in generating 
electrical power. 


Pittsfield, Mass.—A new electrical company 
with a capitalization of $125,000 has been organ- 
ized here under the firm name of the S. K. C. 
Specialty Company for the manufacture of small 
motors and minor electrical machinery. The 
company will work somewhat in connection with 
the Stanley Electric Works, taking such contracts 
as would inecmmode the latter. 


Cape May, N.J.—Superintendent James E. 
Taylor, of the Franklin Electric Light Company, 
who is also general manager of the South Jersey 
Railroad, announces that work will be com- 
menced immediately on a $50,000 plant which is to 
supply incandescent as well as are lights, In the 
company are Logan M. Bullitt and Thomas 
Robb, of Philadelphia ; Mayor Hildreth and ex- 
Mayor F. J. Melvin. 


Boston, Mass.—'he railroad commissioners 
were overrun with inuveutors of car fenders A 


in? 
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few days ago at a hearing they gave for the pnr- 
pose of getting all possible information on the 
subject, with a view of selecting a fender for 
the street cars that would be a certain life-saver. 
The size of the gathering was such, and the 
modela and designs so numerous, that the com- 
missioners decided to postpone action until No- 


yember 16. 


Norristown, Pa.—Jt is expected that the elec- 
tric road from Norristown to Philadelphia will 
be completed before Christmas.—The Philadel- 
phia and Rosemont Electric Railway Company is 
acquiring aright of way from Philadelphia to 
Bridgeport via Bryn Mawr. Ardmore and Gulf 
Mills and other villages 11 Upper Merion. The 
company desires & franchise over certain streets 


in Bridgeport, and the matter is in the hands» 


of a committee of council. 


Joliet, I11.—It is understood that several Bal- 
timore capitalists acting in conjunction with A. 
J. Green, of Windsor, Ont., intend to parchase 
the properties of the Joliet Street Railway Com- 
pany, the Economy Light and Power Compauy 
and the Joliet Gas Works Company, and the 
probabilities are that the electric street car sys. 
tem will be extended from Lockport to Chicago. 
The Joliet system wi'l be overhauled at a cost of 
$60,000. The electric light and gas plants will 
both be enlarged. 


Quebec, Can.—The Hon. L. P. Pelletier, 
Senator Landry, Mr. Fremont, M. P., P. B. Du- 
moulin, cashier of the Quebec branch of the 
Banque du Peuple, Ald. Leonard and Messrs. 
J. U. Gregory and Ernest Pacaud inteud to ask 
the Legislatare next session to incorporate them 
as the Quebec City and District Railway Com- 
pany with power to build and run electric rail- 
ways in the city of Quebec, aud also in the 
counties of Quebec, Portneuf, Montmorency, 
Levis, Bellechasse, Dorchester, Beauce and 
Lotbiniere, 

Philadelphia.—At a meeting here of the cap- 
italists interested in the projected electric railway 
between New York and Philadelphia, it was as- 
serted that all of the necessary rights of way for 
the main line and branches have been secured, 
and sufficient money has been subscribed and 
paid in to warrant the immediate construction of 
the road. The surveyors have already finished 
the larger part of their labors. The road will be 
built in sections, and will be equipped and oper- 
ated as rapidly as constructed. Besides passen- 
gers, the company expects to carry express, mail 
and freight. 


Findlay, O.—An electric railway between 
Findlay aud Toledo is projected, the leading 
pirit in the enterprise being George B. Kerper, 
of Cincinnati, who is president of the Findlay 
Street Railway Company and the Hancock Elec- 
tric Light Company of this city. The new line 
is to paraliel the Toledo and Ohio Central road 
from Findlay to Bowling Green. From that 
point it will conn ct with the road to be built to 
Perrysburg by E. H. McKnight and others, and 
from Perrysburg will connect with Toledo by the 
Foster Electric Railway. The right of way is 
now being secured, the conditions being that the 
road shall be completed by November, 1896. 


Kansas City, Mo.—The Missouri District 
Telegraph Company, a local organization, has 
purchased all the city lires of the Western Union 
in Kansas City and vicinity and will handle all 
that company’s local business, operating on a 
system the sameas the metropolitan department 
of the Western Unionin Chicago and New York. 
The capital stock of the new company is $50,000. 
Col. L. C. Baker, of st. Louis, a Wertern Union 
superintendent, is the president; R. H. Boble, 
the Western Union's St. Louis manager, is treas- 
urer; M. D. Wood, the Kansas City manager, is 
the superintendent, and J. W. Murphy, an old 
employe of the Western Union, isthe manager 
of the new enterprise. 


Chicago.—The Chicago Rapid Transit Com- 
pany have asked the public service committee of 
the county board for a franchise authorizing the 
construction of an electric railway in the north- 
western boundaries of the city.—A project is 
afoot here to build an overhead electric trolley 
street railway line into the heart of the city. The 
plan is said to be to secure right of way aud a 
franchise to build a road witha loop on South 
Water, Rush, River and Michigan streets, thence 
north on Rush to Indiana, west to Union, north 
to Ohio, west to May, north to Huron and north- 
west to Norwood Park.—‘' A scheme, bold, novel 
and magnificent, to remedy the evil of a mnlti- 
phicity of surface and elevated railroads in the 
Dusiness district of this city,” says the Dispatch, 

een under serious consideration for the 
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past two years. Engineers have been in consul- 
tation, scientists have been studying and plan- 
ning, and capitalists have been quietly organizing 
for one of the greatest intramural systems of 
railways ever devised by the mind of man. The 
plan as already formulated contemplates a grand 
system of underground electric railways which 
will connect with every railway and railroad 
depot in the city. The scheme isa bold one, but 
those who have investigated it pronounce it per- 
fectly feasible. The idea isto excavate under 
all the principal streets between 12th street and 
Kenzie avenne, and between the lake and Canal 
street. In all, it is oalculated that about twelve 
miles of underground railroad will be necessary. 
This, it is estimated, will cost about $1.000,000 a 
mile, or about $12,000,000 in all. That amount 
of capital has already been pledged by capitalists 
in Chicago, New York and Boston, who stand 
ready to furnish the money as soon as the plans 
ni iets and the necessary franchise ob- 
ined,” 


—— 


The Watervliet Arsenal Plant. 


e 


Success of the E. G. Bernard Company. 


Following close upon the decision of Judge Acheson de- 
claring the Edison feeder and -main patent void, Judge 
Coxe of this State has raised the injunction obtained by 
the G. E. Company against the electric plant at the Water- 
vliet Arsenal, Troy, N. Y., installed by the E. G. Bernard 
Company some time ago, and the plant was started last 
week. 

As erected in the arsenal there are two complete plants, 
situated about a quarter of a mile apart and connected in 
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Power is furnished to run the 75-ton, 30-ton and 150-ton 
cranes in the new gun shop, which cranes have from one 
to four motors each. 

The Bernard Company reports a revival of business and 
is about two weeks behind on itsorders. The company has 
just nished equipping the residences of Levi P. Morton 
and John Jacob Astor at Khinecliffe with electrical ape 
paratus. It is alsoshipping a complete plant to Lord & 
Taylor for their Broadway store. Contracts have been 
closed with Huyck & Sons of Albany, Ormsley Textile 
Company of Waterford, and William Yeardon of Fort 
Plain, and two machines are to goto a large apartment 
house tn Chicago. 


New Double Discharge Turbine. 


The illustration herewith represents a very unique and 
pretty design of a new type of Turbine Wheel on a hori- 
zontal shaft. It is simple in form and capable of easy and 
very substantial construction. This illustration {8 an ex- 
act reproduction from a photograph of a wheel in actual 
practice, driving a portion of a large electric plant where 
several others of the same design and style are in use, un- 
der a working head pressure Of 90 feet. 

It will be seen that the water enters vertically on the 
top. The design, however, admits of receiving the water 
at any inclination from a vertical to a horizontal line. 
When it enters the outer casing in which is placed the 
guide casing of the wheel or runner, the water completely 
surrounds the guide casing, under whatever head pres- 
sure the wheel is placed, and is admitted to the circum- 
ference of the runner or wheel proper through the guides, 
leaving the wheel after doing its work. 

The runner itself ls a double wheel, receiving the water 
from a single set of guides Which surround the circum- 
ference of the runner. The wheel is so constructed as to 
divide the water into two equal portions on receiving it 
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NEW DOUBLE DISCHARGE JAMES LEFFEL TURBINE. 


such a manner that eitbercan furnish the required cur- 
rent to operate the lighting or power circuits In the 
grounds, shops or other butidings. Plant No. 11s situated 
in the engine room of the new gun shop, and consists of 
two 100 kilowatt generators, equal to 135 horse-power 
each. Plant No. 2 is located in the lower or old shop, and 
consists of two 50 kilowatt generators. equal to about 67 
horse-power each. Attached to each plant is a motor 
generator, used as an equalizer, which permits the Gov- 
ernment to use any one of its generators, which comprises 
110 Volts and 220 volts current at the same time. The 110 
volt current is used for illuminating purposes and the 220 
volt for power. In order to obtain the same results with 
any other system two separate machines would have (o be 
employed. This latter complication would binder mat- 
ters, especially in case of trouble with one of the dynamos, 
and might also cause a complete stoppage of the works in 
case of war. 

Mr. Bernard, of the E. G. Bernard Company, designed 
two new switchboards for this plant which allow every 
wire and connection to be in sight of the person operating 
the same, giving every possible combination of connec- 
tions on the several circuits, and insuiing against any 
possible breakage. He also designed and latd out the 
whole special system of wiring, etc. The entire system is 
valued at $30.000 and is perfect in every detail. This in- 
cludes the expense of the removal of the Edison and Thom- 
son-Houston apparatus by the E. G. Bernard Company. 

Fifty-three lights are situated in different parts of the 
grounds. The gun shop is lighted with over 600 lamps, 
the smaller shops having over 800 lights,while the officers’ 
quarters are illuminated with about 350 lamps. The sol- 
diers’ quarters, barracks and offices are supplied with 200 
lamps, while scattered about the grounds are 100 more. 


from the guides; these equal portions each operate upon 
the wheel, which discharges the water horizontally in 
opposite directions on the perfo! mance of its work. 

The water then passes through the curved tubes on 
each side of the wheel and discLarges into the tail water 
below. This method of application of water toa turbine 
entirely avoids end thrusts or end pressure of the shaft : 
in other words, it prevents the water from getting be- 
tween the wheel and any part of the casing, avoiding loss 
of power therefrom. The wheel is thereby rel eved from 
excessive friction, a source of loss that often occurs in va- 
rious styles of turbines. The wheel fllustrated is 30 inches 
in diameter and of 550 H.P. capacity. Its regulation is- 
nicely secured automatically by means of a governor, 
shown in the cut. This regulation, so successfully ob- 
tained, is peculiar to the form, design and construction of 
the wheel, rendering it thereby highly efticient as a motor 
for electric light, electric power and various purposes for 
which a large number of the same design may be seen in 
daily practical operation. The same parties using the 
wheel lilustrated recently applied another of the same 
pattern of 400 u. P., having a diameter of 26 inches. 

The wheel shown herewith has a pulley of 42 inches 
face, 48 inches diameter, transmitting the whole power 
through a 40-inch belt to the electrical machinery. The 
design is essentially the same as that of the two tur- 
bines, each 1,200 u. P., built for the Cliff Company at Niag- 
ara Falis, except that in those wheels neither pulleys nor 
governors are used, the power being applied directly to 
the machinery at each end of the water wheel shaft on 
each side of the turbine. 

Three pairs of a modification of the type of wheel illus- 
trated were recently supplied to an elèctrica) plant in 
Mexico, each pair being 20 inches in diameter and of 600 
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H. P., ‘nearly 1,800 aggregate B. P. The transmission in 
this instance was 18 miles. Further particulars concern- 
ing the detatisof turbines of thistype may be obtained 
by addressing James Leffel & Co, Springfield. Ohio, who 
make a specialty of this design and line of work. 


The Holzer-Cabot Company in New York. 

“The Holzer-Cabot Electric Company of Boston, who 
Opened a New York branch several months ago in charge 
of Mr. David Chalmers, have no reason to regret their 
venture. They have done a good business here frou the 
start, especially in the smaller sizes of Generators, for 
which the company is best known. 

They are carrying in thetr store-room at 114 Liberty 
street a fuil line of supplies of their own manufacture, in 
addition to several choice specialties. Catalogue will be 
sent upon application. 


Ft. Wayne Apparatus in the Northwest. 


The following are recorded amongthe recent sales by 
the Northwest office of the Ft. Wayne Electric Corpora- 
tion : 

The village plant atSpringfield, Minn., consisting of two 
35-light Wood arc machines to be driven by Hicks’s gaso- 
line engines; city pla it at Marshall, Minn., consisting of 
a 750-light alternator and 35-light arc, both ss Wcod” ma- 
chines, and to the lighting plant at Waupaca, Wis., & 1,500- 
light alternator, replacing their pres:nt Brush direct cur- 
rent system. 


The Horn & Brannen Mfg. Company. 


The name of the old firm of Horn, Brannen & Forsyth 
has been changed tothe Horn & Brannen Mfg. Company. 
There is no change, however, in the quality of the goods 
made by the concern, or in their policy, which has always 
b.en to keep at the head of the procession In everything 
pertaining to Fixtures for gas or electric Hghting or both. 
Mr. James Brannen, the courteous ma.ager, is nota be- 
liever in combinations and has persistently sti ered his 
company clear of the many trades and deals which have 
wrecked so many Cf the once prosperous concerns in the 
fixture trade. fhe Horn & Brannen Mfg. Company is 
worthy of full confideuée, and if they ar: not carrying the 
Fixtures you need in stock, they have several artists who 
lnake special designs to order. 


COMMERCIAL PARAGRAPHS. 


The Jons"n Engineering and Foundry Company of New 
York are making a specialty of Dynamo Changing 
Switches of any capacity requiied. They also make Fuse 
Blocks, Shbort-Circuiting Blocks, Double-lole Jaw 
Switches, Special Brass aud Copper W ork, and repairs. 


—e 


The Mather Electite Company, Manchester, Conn., 1s 


now rupniuguntil 9 o'clock at Light with a force of 61 


bands, and orders abead. 


The Improved Stopper Lamps of the Beacen Company 
of Bosion are growl gin favor in this city, where more 
of them are sald tobe lu use than at any thue sthce they 
were put on the market. 


Messrs, Moriis, Tasker & Co., of Philadelphia, had good 
fortune at Atlanta in making thelr specialties better 
Known to the street railway men cf the country. 

The Hawkeye Harrison ‘Telephone Company, which 
owns the privileges of the Hariison Telephone for Iowa, 
has agents in Sioux City making arrangements to put in a 
new exchange to compete with the Bell. 

The Paragon Insulating Cch.pary of Clevelard, O., are 
in the market with the Acme Insulating Paint, for which 
strong claims are made. Messrs E. P. Roberts & Co. have 
made an elaborate test of this paint and report it equal to 


the best. 7 


The latest catalogue of the H. W. Johns Company Js a 
work of art, showing dozens of the tinest. bulldings in the 
country where the products of the company are in use. 

The Michigan Electric Company of Detroit are vow 
well under way and doing avery nice local business In 
small supplies. They have several agencies, Including 
that of the Siemens & Halske Company aud the P. & P. 
Company, for the State of Michigan, and should get a gocd 
share of the business fu this territo: y. 


—_—_ 


The Partridge Carbon Company of Sandusky are doing 
a constantly Increasing bu. Iness lo their specialty of Mo- 
tor Brushes, Which are of @ quality never excelled in this 


country. 

One of the most convenlent fixtures ever placed on the 
market for desk Hgbting is offered by the Faries Mfg. 
Company of Decatur, D. 


The United Electric Improvement Company announce 
that they nre tinally installed in thelr new quarters, 
Warden Power Building, 19th street and Allegheny ave- 


nue, Philadelphia. 
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INCORPORATIONS. 


Terre Haute and Brazil Electric Rathway Company, 
Terre Haute, Ind.—to operate an electric railway. 
Capital stock, $16000. Promoters: Max Joseph, C. F. 
Miller, J. G. Elder, Terre Haute. 

The Chicago Central Electric Ratlroad Company, Chi- 
cago, Ill.—to construct and operate, by steam or electric 
power, street, horse, dummy rallroads and tramways. 
Capital stock, $1,2C0,000. Promoters: George W. Water- 
man, Win. R. Odell, Chas. A. Boos. 

The Ohio Electric Gas Company, Springfield, IlI.—to 
manufacture, own and sell machines fur the purpose of 
generating gas for illuminating and heating purposes ; 
acquire patents or gas machines. Capital stock. $250,000. 
Promoters: H. Clay Wilson, Jno. G. Friedmeyer, Benj. 
Knudson. ; 

The Pacific Electric Company, Pacific, Mo.—to operate 
alight and power plant. Capital stock, $5,020. Promo- 
ters: A. H. Brown, A. Kappitz, G. H. Gross, Pacific, Mo. 


The Gold Blossom Gold Mining Company, San Francisco, 
Cal.—to deal inand operate mines, machloery, furnaces, 
reduction works, concentrators, water rights and water 
works, electric ight and power works. Capital stock, 
$20,000. Promoters: Chas. F. Reed. Auburn ; F.A. Berlin, 
Emile Besson, San Francisco. 

The Lake George Improvement Company—to construct 
and maintain a Jine or lines of telephone frum the head of 
Lake George, in the town of Caldwell, N. Y., to connect 
the village of Lake George and Bolton Landing. Capital 
stock, $1.000. Directors: E. R. Zlebech, C. R. Mott, of Lake 
George; George Tanner, of Bolton Landing, and others. 


The Franklin fluminating Company—to furnish elcc- 
tric light for Sea Cliff and Glen Cove, L. I. President, 
Dwight W. Pardee, Brooklyn; secretary, Frank J. Cole, of 
Sea Cliff; treasurer, John Graham, of Sea Cliff; b ard of 
managers, Samuel Stenson, W. A. Porter, F. D. White and 
D. W. Pardee, of Brooklyn, and John Graham, of sea 
CHU. 

Mutual Gas and Electric Company, of Brooklyn, N. Y.— 
tO manufacture and supply gas fcr street lighting, etc., 
and to manufacture eleciricity fr producirg light, heat 
and power. Capital stock, 810u,000. Directors: Aquila W. 
Wanwaker, of Jersey City, N. J.; Thomas Patterson, of 
Brooklyn, and Charles H. Selig, of New York City. 


The Spearfish Electric Light and Power Company has 
tiled articles of incorporation at Pierre, S. Dak. Capital 
stock, $50,000. Incorporators: W.S. Corbin, J. M. Cam- 
eron and J. A. Grifitn, all of Chicago. 


The Polar Star Electric Company, Faribault, Minn.—to 
manufacture, peverate and tlansmit electricity for ght, 
heat and nower. capital stock, $50.000. Promoters: Jas. 
Hunter, ktub't G. Weatherstone, Jas. F. Hughes, Fari- 
bault, Minn. 

The Marks-Ayer Electric Company, Plainfield, N. J.—to 
generate, Sell, transmit and supply electricity fur the 
purpose of furnishing light, heat and power, etc. Capital 
St. cK, $350,000. Promoters: Louis J. Marks. New York, 
N.Y.; Jas. I. Ayer, Harry G. Runkle, Platutield, N.J. 

The Taylor Belding Electric Compiny, Chicago, 1H., has 
certified tochange of Lame to Picneer Electrical Manufac- 
turing Company, and & reduction of capital stock to $6,000. 


The Cambridge Electric Light Company, Cambridge, 
Jil. Capital stock, $12.000. Inccrporators :-D. D. Lamb, 
Henry White and others. 


The F. P. Electric Company, at Chicago. Capital stock, 
$500,000. Incorporators: Edward I. Frost, Charles W. 
McCorkle and E. W. Cramer. 


The Pennock Electric Light and Power Company, 
Limited, Detroit, Mich.—to manufacture, rent and sell 
electrical apparatus, machinery, etc., and engage in light- 
ing, plating, running electric motors, cars and railways 
for freight and passenger service, telephone and telegraph 
business, etc. Capital stock, $1,000,000. The officers for 
the first year are Frank B. Richmond, chairman: W. R 
King, secretary; Llewellyn Gibson, treasurer. The of- 
cers are the principal stockholders. 


Home Telephone Company, Crawfordsville, Ind. Capital 
stock, $15,000. A. F. Ramsey is one of the directors. 


The Eclipse ‘lectrical Company, St. Louis, Mo.—to manu- 
facture electrical appliances. Capital stook, $9,000. Pro- 
moters; Chas. E. Smith, Isidor Fajans, E. C. H. Foelkers, 
all of St. Louis. 

The Magnetic Telephore Company, Oak Park, JII.—to 
manufacture, selland lease telephones, electric appliances 
and machin ry. Capital stock, £100.000. Promoters: Henry 
E. Proculner, Geo. W. Wilson, David J. Kennedy. 


The Harrl:on Telephone Company at Lincoln, Neb.. has 
filed articles of {ncorporation. It ts to operate in Ne- 
braska and States west cf the Mississipp! Kiver, with a 
capital stock of $200,000. Liuccln is to be headquarters, 
The incorporators are George D. Sheibley, A. E. Hare 
greaves, S. H. Burnham, J. E. Mill, F. B. Righter and C. E- 
Magoon. 

The United States Telephone Company, Chicago, 1.— 
to construct, Operate and maintain electric telephones and 
telegraph exchanges ; Construct and malptain trunk lines 
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for electrical telephone and telegraph purposes: deal in 
and manufacture electric supplies of all kinds that pertain 
to its business. Capital stock, $75,000. Promoters: Henry 
S. Perkins, Elias D. Greenlee, Nelson G. Franklin. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT I88UED OCTOBER 28, 1894. 


BLECTRIC RAILKOADS AND APPLIANCES. 


527,840 Support for Trolley-Wires. Frederick C. Fisk 
Buffalo, N. Y. Filed March 1, 1894. i 

527.857. ‘Irunsformer System for Electric Railways. 
Maurice Hutin and Maurice Leblanc, Paris, France 
assignors to the Societe Anonyme pour la Transmis. 
sion de Ja Force par l'Elec ricite, same place. Filed 
Nov. 16, 1892. 

527,873. Closed-Condult Electric Railway. James F. Mc. 
Laughlin, Philade:pbia, Pa. Filed April 5, 1894. 

527 874. Closed-Condult Klectric Railway. James F. Mc- 
Laughlin, Philadelphia, Pa. Filed May 24, 1884. 
527.920. ‘lrolley-Wire Support. Montraville M. Wood, 
Chicago, IIL, assigner to the Wallace Electric Com- 

any, same place. Filed April 30, 1894. 

527,927. Electric Motor for Rallway-Cars. Norman C. 
Bassett. Lynn, assizgnuor to the General Electric Com- 
pauy, Boston, Mass. Filed June 28, 1898. 

527,847. Method of and Means for Controlling Electric 
Cars. Harry P. Davis, Pittsburg, Pa., assignor to the 
Westinghouse Electric and Manufacturing Company, 
same place. Filed March 29, 1894. 

527,990. Klectric and Gravity Pleasure Rallway. Charles 
A, Idler, Atlantic City, N. J. Filed June 26, 1894. 

528,101. Troley-Wire Switch Plate. Gustavus A. Huben, 
Springfield, Ohio. Filed Feb. 28, 1894. 


ELECTRIC LIGHTS AND APPLIANCES. 


527,826. Carbon for #lectric Lights. Edward G. Acheson, 
Monongahela City, Pa. Filed Aug. 25, 1894. 

527,864. Carbon-Holder for Arc Lamps. krwin Lavens, 
Brooklyn, assigpor to the General Incandescent Arc 
Light C mpany, New York. Filed March 17, 189. 

527.901. Electric-Arc Lamp. Hans O. Swoboda. New 
York. N. Y., assignor to the General Incandescent 
Ate Light Company, of New York. Filed March 2, 


527,989. Combined Regulaiing Incandescent Lamp and 
Socket. Charles A. Hussey, New York, N. Y. Filed 
May 14, 1894. 

528,021. Klectric-Lighting System. George J. Parfitt and 
George J. ''. J. Parntt, Keynsham, England. Filed 
July 12, 1892. 

528,119. Electric Arc Lamp. Sigmund Bergmann, New 
York. N. Y. Filed Aprii 6, 1894. 

MOTORS, DYNAMOS, ETC. 


527,766. Metal Brush for Dynamos. Wilhelm vom Braucke, 

oe bach, near Westig, Germany. Filed July 2, 
4, 

527.776. Electric Motor or Dynamo. Ccrnelius F. Daniels, 
Macon, Ga. Filed Dec. 2, 1891. 

528.121. Alte:mating-Current Motor. €hatles T. Child. 
AShland, Va.. assignor to the Electric Power Com- 
pauy of Maire. Filed Dec. 22, 1893. 

TELEPHONE AND TELEGRAPH APPARATUS. 

524,010. Telephone Circuit and Signal Theodore Spencer, 
Cambridge, asstgnor tothe American Bell Telephone 
Company, Boston, Mass. Filed Nov. 18. 1893. 

523,075. Combined ‘tele; honic and Signaling System, 
Henry A. Chase. Bo-ton, Mass, assiguor to Albert 
Watts, same place. Filed June 2, 1893. 


BATTERIES. 


527,861. Method of Manufacturing Elements or Pla‘es for 
secondary Batteries Hugh F. h irkpatrick- Pica: d aud 
Henry ‘Thame, London, Kugland. Filed Jan. 10, 18%. 


SIGNALS AND SIJNALING APPARATUS. 


627,839. Annunclator-Signal. Isaiah t. Farnham, Welles- 


ley. Mass., assignor, by mesne assigaments, to the 
Western hlecuic Company of Illinois. Filed Feb. 23, 
1894. 
627,958. Electrical Signaling System. Bradley A. Fiske, 
U S. Navy. Filea May 13, 1892. Kenewed Sept. 15, 


1894. 

528,122. Auxillary Signaling System for Kallways. Mah- 
lon S. Conty. Chicago, LL, assignor to the United 
States Electric Kallway Signal Company, New York, 
N.Y. Filed March 6, 1890, 

528,127. Circuit Changer for Electric Signaling Systems. 
John F. Hunter and Samuel H. Lough, seattle, Wash. 
Filed Sept. 3, 1892. 


MISCELLANEOUS. 
527,786. Self-Wiuding Electric Clock. Emil G. Hammer, 
Brooklyn, N. Y. Filed July 18, 1893. enari 


527,788. Electric Uterine Battery. Charles E. 

Grand kapids, Mich., assignor of one-fourth to Han- 
ford C Keith, Rhinelander, Wis. Filed July 11, 18%. 

527,827. Machine for black-Leading Electrotype Matices 
Oliver B. Beach, Stony Creek, Conn. Filed 4ug. B, 
1893. 

527,830. Process of Treating Lead Hydrate Produced by 
Electrolysis. Arthur B. Browne, Camoridge, Mass. 
assiznuor tothe American Lead Company, Kittery, Me. 

Filed Jan. 10, 1894. A 

527,847. Process of keducing Aluminium Frank 4. 
Gooch, New haven, and Leonard Waldo, Bridgeport. 
Conn; sald Waldo assignor to oe Waldo Foundry 0 
New Jersey. Filed April 25, 1894. 

527,886. Coln-Contrelted Machine. Isaac Richardson, 
Cleveland, Ohto. Filed Jan. 22. 1894. Ww 

527,922. Electric Belt. Jonas Backstrom and Frank W. 
Johnson, Stromsburg, Neb. Filed Apri 17, 1894. ine 

527.977. Automati? Electrical Boot-Blackipg herr a, 
John O Heinze, Jr., Lynn, Mass. Filed April ?, E 

528,014. Electric Switch. James F. McLaughlin, aie 
delphia, Pa., asstgnor toJames W. Difendes fer, Ri 6 
place, and Theodore H, Gehly, York, Pa. Filed May”, 
1893. 

528,042. Cathode for Electrolytic Processes and method o 
Making Same. Ernest Stouls, Paris, France. 
Jan. 12. 1894. H Wil- 

524,053. Magnetic Separating-Macbine. William 4. 
Hams. Newark, N.J. Filed June 27, 1891. New- 

528.054. Mugio separator. William lH. Williams, 
ark, N.J. Filed Jan. 29, 1892. ERTA 

528,055. Magnetic separator. William H. Williams, New 
ark, N. J. Filed Jan. 29, 1892. 

DESIGN. à 

23,743. Frame for Dynamos, Clinton E. Woods. Chicago, 
lll. Filed June 11, 1894. Term of patent 14 years. 
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Popular With this issue we begin a series 
Electrical of articles on Popular Electiical 
Science. Science which, we feel assured, 


will meet a long-felt want in the constituency 
usually reached by the electrical papers. In fact, 
after a very careful survey of the whole field, we 
are convinced that this department will create a 
new constituency of vastly wider prcportions 
than that to which electrical papers have hereto- 
fore catered. That existing electrical journals 
do not meet the public demand has become the 
subject of such general remark among those 
whose business it is to feel the public pulse from 
the newspaper and literary standpoint as to put 
it beyond question. In explanation of this fail- 
ure the paradoxical statement is made that the 
electrical papers fall short of the mark by shoot- 
ing over it. Electrical articles to be understood 
by the majority of the intelligent reading public 
must needs be conched in simple terms. To 
command the respect and confidence of these 
same classes they must perforce be technically 
accurate. To excite interest they must be on 
interesting sibjects. While there isa place for 
the more technical articles and a constituency 
that will read them, it is our conviction that the 


place for them is not in Exgcrnricity, and that 


that constituency is necessarily limited to the 
comparatively few specialists who look rather 
to the transactions of the American Institute 
of Electrical Engineers and allied 
societies for their pabulum than to the weekly 
journals, We believe that our electrical contem- 
poraries— excellent in their way as most of them 
are—have fallen far short of the ideal, in that 
they have neglected the masses and catered 
only to the select few. They have unconsciously 
stood intheir own light in following out this 
policy, for the mass of the material printed by 


foreign 


them from week to week, extremely valuable 
though it be, is not read—cannot be under- 


standingly read—by the average businessman for 
whose benefit it is presumably prepared. The 
result is that neither advertiser nor purchaser 
derives benefit from the reading columns, and 
the paper is laid aside without perusal. 

There are some who maintain that the printing 
of purely technical articles is necessary to the 
dignity of the sheet, and that the amount of such 
matter used is a gauge of that dignity. With 
those who thus argue we must beg leave to 
dissent. | 

It is a comparatively simple thing to describe 
an apparatus or a phenomenon in technical 
terms, so that it will be readily understood by 
technical men well versed in the technology 
used, but it is a high art to describe those same 
things to a man not versed in that technology so 
that he will obtain a clear and correct compre- 
hension of the same, Surely the writer or 
lecturer who can convey his information to his 
audience in language which they can understand 
does not sacrifice his dignity in so doing, nor 
will a journal that successfully interprets the 
language of the scientist into that which the 
world can understand be accorded a less honor- 
able position in journalism than those which 
parrot-like merely transcribe the language of the 
investigator. 

Appreciating all this, we take the first step to-. 
wards occupying the field we have indicated, by 
a series of articles from the familiar pen of Mr. 
Nelson W. Perry, E. M.. the initial number of 
which appears in this issue. This series will 
comprise a very long list of subjects of interest 
as well to the electrician as to the layman. The 
descriptions will be given with Mr. Perry's 
usual attention to technical accuracy, and 
couched in terms which the least technical can 
understand. We bespeak for this series the 


close attention of the reading public. 
* X * 
THE LAST prop will be removed from under 


the G. E. conglomeration when the United 
States Supreme Court decides this month that 
the lamp patent is, like Coffin, ausgespielt. 
* * * 
ELECTRICITY expects to live long enough to 
furnish a sympathetic report of the obsequies 
over the remains of the G. E. Company. 
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The Encouragement We have many times 
of animadverted in these 

| Charlatanry. columns upon the dis- 
reputable tacit endorsement of charlatanry to be 
found in the advertising columns of the daily 
press and of our periodical journals. In fact it 
seems that this perverse and immoral practice has 
permeated almost every branch of journalism, 
and it is with shame that we are forced to admit 


` that the columns of all classes of periodicals are 


purchasable for gold for the advertisements of 
those human vultures who fatten upon the cre- 
dulity and necessities of the sick, the infirm and 
the unfortunate. We cannot forget those ring- 
ing words of Prof. Elihu Thomson, with which 
he administered a well-merited rebuke to the 
authorities of the World’s Fair, by whose per- 
mission electrical quackery was given honorable 
position in the Electricity Building, side by side 
with reputable and scientific apparatus. We have 
quoted Prof. Thomson’s words before, but they 
will bear repetition. They were as follows: 
“ The one discordant note in all this great dis- 
play of genuine scientific and engineering work 
was found in the fact that in this same temple of 
science—in Electricity Building itself—naked 
imposture, quackery in the form of so-called 
electric belts, hairbrushes, insoles and what not, 
had obtained a footing and stalked forth una- 
bashed, No words of condemnation can be too 
strong to be applied to the parasites who, in the 
guise of healing and benefaction, succeed in ex- 
tracting perhaps the last money from the sick 
and suffering for their worthless trumpery.” But 
bad as this was, and disgraceful as it was to those 
who were responsible for it, how much worse and 
how much more reprehensible is it that other- 
wise respectable newspapers and magazines 
should prostitute their columns to the propaga- 
tion of these iniquitous humbugs. 


Strange to say, the religious press is one of the 
chiefest offenders in this line. Those organs— 
the organs of the very church, whose province it 
should be to cater to the moral and spiritual 
welfare of the people, become particepes crim- 
inium with the human leeches whose wares they 
advertise. Perhaps the church cannot be held 
responsible for the acts of those editors who un- 
der the guise of saving souls sell their own souls 
for gold; but can the church afford to counte- 
nance such action on the part of its real or ac- 
credited organs ? We believe not, and we fur- 
ther believe that it is the duty of every pulpit 
that has the best interests of its flock at heart 
to inveigh against a practice which brings within 
the family circle, under the cloak of religion, this 
outrage against nature and humanity. In England 
the sale of electric belts and that sort of things 


has been decided to bea penal offence, and in 


one case the vender was sentenced to five years’ 
penal servitude. Is it not a shame that appliances 
of the same kind are vended in this country 
within the church porch? Evectriciry thinks 
it is, and proposes to help puta stop to it. To 
this end we will publish in a week or two a 
list of such denominational and religious papers 
as come under our notice that pollute their col- 
umns with advertisements of this character. 


But the religious press is not the only offender. 
It is the worst, by reason of its high office, but 
not the only one. Not long since we had occasion 
to call attention tothe fact that a journal of such 
high excellence as the Cosmopolitan Magazine 
had bartered its honor for gold in the same 
shameless way. The offence in this case was the 
publication of the advertisement of ‘‘ Actina,” 
the so-called magnetic eye-cure—an article so 
devoid of merit that even the authorities at the 
World’s Fair, who could stand electric belts, 
withdrew from the charlatan who represented it 
his pass. And now last, but not least, we find 
the Review of Reviews, than which no periodi- 
cal in the world stands higher, giving up two 
pages of its space to the Electrolibration Com- 
pany’s advertisement of the Electropoise. This 
device is too palpable a fraud to permit us to 
vhink, as we should like to think, that it was 
passed as meritorious by those responsible for the 
magazine. We hope, for the sake of the good 
name of magazine literature, that such a fraud 
will not again be aided and abetted by a repeti- 
tion of the advertisement in the Review of Re- 


views, 
* * * 
Economy The description given else- 
of Gas where of an isolated plant in 
for Fuel. which the motive power is 


supplied by a gas engine is suggestive of the 
economy which may be attained by this method 
of lighting, and considering the relative saving 
in the direct combustion of fuel in the eugine 
cylinder over the use of a boiler and its connec- 
tions, itis a matter of some surprise that the 
former method of driving has not been more 
generally introduced than we find it at present. 

In the field of isolated lighting, gas engine 
driving presents several features which make its 
use vastly preferable toa boiler and steam engine, 
as aside from the undoubted gain in efficiency of 
the former we also find its economy is still 
further emphasized by the fact that it requires 
no expert attendance, while with a steam planta 
competent engineer is essential to its proper care 
and operation. 

It is, of course, impossible to compare the fig- 
ures in the article mentioned with what can be 
reached in general practice, as comparatively few 
places are so advantageously situated as to be 
within reach of natural gas at the rate of 25 cents 
per thousand feet, but even with gas at five or 
six times this rate an isolated plant of small size 
is far more economical than a steam plant or 
even a central station service.’ | 

There sre several factors which lend to this 
economy. The first cost of the plant is one. 
Between the steam and gas engine the latter is 
considerably more expensive, but this difference 
is more than equalled by the boiler and acces- 
sories of the steam plant. Aside from the qnes- 
tion of cost, the steam plant requires a far greater 
space and is open to the objections of dirt and 
noise, which fora private house or small store 
makes the gas engine much more desirable. 

The cost of attendance is another item in favor 
of the gus engine. It requires only casual atten- 
tion, which anyone, however unskilful as a me- 


chanic, can give to it, while no steam plant is 
safe without the attendance of an engineer, 

The cost of fuel is also reduced in & gas engine 
plant in almost every locality, depending, of 
course, on the price of gas. But it can also be 
pointed out that where gas is used direct for illu- 
minsting purposes it would be generally found 
as cheap, if not cheaper, to have electric light- 
ing, using the gas for motive power. The reason 
for this is that the efficiency of gas used ata 
burner for lighting is extremely low, while its 
thermal efficiency in a gas engine reaches 20 per 
cent. and upward, leaving enough difference be- 
tween the efficiencies to more than cover the loss 
of the two transformations between the gas light- 
ing and the electric lighting. 

As gas engine driving bas been gradually at- 
tempted, these facts in regard to its economy are 
beginning to attract the attention they deserve, 
and it is almost certain that this method of light- 
ing, as soon a8 itis more generally understood, 
will findan extensiveapplication in private house 


plants. 
* * * 
What Are It is now sometbing over two 
Conventions weeks since the adjournment 
Held For? of the 1894 Convention of the 


American Street Railway Association at Atlanta. 
ELECTRICITY has already done full justice to the 
social side of the affair, and the street railway 
mouthlies have printed verbatim reports of all 
that took place in the Convention hall, of the 
papers which were actually read and of those 
read by title only. The best of all this had of 
course appeared in the electrical weeklies several 
days in advance of the monthlies. But now 
the returns are all in, there has been ample 
time for reflection, and we rise to ask, What 
sort of a Convention was it? To answer this 
question properly, we must first answer another, 
What are Conventions for ? 

That the Atlanta trip was a thoroughly enjoy: 
able one there can be nc doubt. If conventicns 
are held in order to give a few railroad men aud 
a great many supply men an opportunity for a 
week’s vacation, to provide enjoyment snd diver- 
sion, to drive away all thoughts of humdrum 
business, then the Atlanta Convention was 4 
howling success. But was this the potion of 
the founders of the Railway Association? We 
think not. 

No one will dispnte, we think, that the funda- 
mental idea of all these trade associations is that 
the brightest men in the business shall be 
brought together to discuss methods and means 
for advancing the interests of all the members; 
to present the records of the year’s improve- 
ments, the results of continued development and 
experiment; to give all the members the benefits 
of the work of the leaders; to afford an oppor 
tunity once a year for the free interchange of 
ideas, for friction of mind against mind, To ac- 
complish these results there is only one WAY; and 
that is to arrange a programme of short papers 
ob subjects of vital interest, and to bring out on 
each and every paper a vigorous and pointed dis- 


cussion. 
Mensured by these standards, what sort of 8 


Convention was the one at Atlanta? The sub- 
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jects chosen for the papers and committee reports 
were all good ones, but there was scarcely ten 
lines of instructive discussion during the entire 
proceedings. A great many of the papers. were 
read by title only, the attendance at the ses- 
sions was ridiculously small, averaging less than 
one-tenth of the number who went to Atlanta, 
and there was little interest shown by the few 
who did attend. Indeed, the almost unanimous 
opinion expressed is that the Convention pro- 
ceedings were a farce. Of course we grant -that 
from the standpoint of the supply men every- 
thing was just as it should be. 

We shall not attempt to give a reason for this 
state of affairs—we merely suggest that it is time 
for the leaders of the Association to think of 
these things if they would prolong the life and 
usefulness of this body. That the National 
Electric Light Association knows how to fulfil 
its mission better is certain, and we advise our 
railroad friends to be at Cleveland next February, 
where they may learn a good deal. They will 
also have fun incidentally, but it will be found 
that fun does not take precedence over the de- 
liberations of the Association. 

The young blood in the American Street Rail- 
way Association should assert itself. 


Xx * x 


Electric The meeting of the New York 
Conduit Electrical Society last Thursday 
Roads. evening will mark an epoch in 


the history of that organization. This Society, 
always possessed of a great potentiality for good, 
has been recently converting a great deal of that 
potential energy into the kinetic, and if this 
policy be continued in the future as it has been 
in the more recent past the future of the society 
is assured, The policy of the society as evinced 
by outward signs has been to treat the living 
questions of the day from the practical rather 
than from the theoretical standpoint. In evi- 
dence of this, we need only mention a few illus- 
trations. The subject of lighting large areas has 
always been one of the utmost importance, and 
hever more so than at present, The Electrical 
Society, therefore, visited Buffalo Bills Wild 
West show, where they saw, besides an excellent 
performance, the successful illumination of the 
largest area thus far attempted. ‘Che question 
of garbage disposal is one that is always with 
us. The society took an object lesson from the 
Wolf disinfecting plant at Riker’s Island, which 
they visited m a body. 

The question of electric traction by means of 
the conduit system is just now attracting wide 
attention, and Mr. Sachs gave the Society avery 
intelligent description of what has been done in 
the past and what might be expected in the fu- 
ture. And the members have shown their ap- 
Preciation of these effortsin their behalf by a full 
attendance, and of the latter, Mr. Sachs’s paper, 
by a full and exhaustive discussion of the prob- 
lems involved, in which many of the very best 
authorities in this country took part. 

But all these things do not happen. Things 
that move along apparently so automatically and 


smoothly usually have some guiding spirit be - 
hind them. 


ELECTRICITY. 


In the case of the New York Electrical So- 
ciety much of its success is due to its present 
able management. and to none more so than to its 
able and enthusiastic secretary, Mr. George H. 
Guy, through whose untiring efforts the oppor- 
tunities of the Society have been so largely due. 


But coming back more specifically to our sub- 
ject—conduit roads—the general consensus of 
opinion among those present at the Thursday 
evening meeting was that there was no difficulty 
in constructing a conduit road that would work. 
Our own belief and contention is that there is 
scarcely an electrician in the country but will 
deny that there are any mechanical or electrical 
difficulties that are insuperable. The mechanical 
difficulties are greater in the conduit than in the 
overhead system, but they can be overcome if 
The 
electrical difficulties are greater in the conduit 
than overhead, but if the conduit be made large 
enough, and the voltage be made low enough 
(which means of course more copper), these diffi- 


enough money is spent in the solution. 


culties also may be overcome; so the question 
resolves itself in all directions into one of 
money. ‘There is probably scarcely a practising 
electrical engineer in the country who if asked 
if it were pussible tu construct an operative elec- 
tric road upon the conduit plan that would notan- 
swer unhesitatingly ‘‘ yes.” Why then h .s not this 
method become more popular? Simply because 
it is in Competition with a better method. There 


is but one single feature of the conduit that 
recommends it above the overhead trolley and 
that is one that appeals to the aesthetic side of our 
natures alone. {n all other particulars the over- 
head system stands facile princeps. Itis cheaper 
to construct; it is simpler, both mechanically and 
electrically; it gives better service and, more 
important for its survival than anything else, it is 
a better dividend-payer. What incentive, there- 
fore, is there to capital to an investment of half 
a dozen or more times the money for something 
which in its ideal perfection can only hope to 


equal that which we have already ? Very little 


or none. 
* X% * 
The A few days ago a party of Ohio 
Same Oid gentlemen visited New York 
Story. and Boston, taking depositions 


in a suit for breach of contract brought against 
the Jeffrey Mfg. Company of Columbus by a 
syndicate who at one time had an option on a 
controlling interest in the stock of that com- 
pany. The growing importance of the Jeffrey 
people in the field of electrical mining machinery 
renders the story of this transaction of some in- 
terest to our readers. 

Early in the days of the G. E. consolidation 
the management, in despair over the ill-success 
of both the Edison and T.-H. companies in the 
manufacture of mining machinery, endeavored 
to get control of the Jeffrey Company, who were 
even at that time making good headway in this 
line. They first induced some Ohio men to look 
into the affairs of the company and get an option 
on the stock. Later, for some reason not made 
known, they threw their own agents (the local 
capitalists) overboard and stepped in directly to 
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make a trade with the Jeffrey people. The de- 
tails were arranged with apparent satisfaction to 
both sides, and a final meeting was arranged at 
the Chittenden Hotel at Columbus at which 
Messrs. E. I. Garfield and J. R. McKee repre- 
sented the G. E. Company. If McKee had been 
left at home the trade would no doubt have been 
made. As it was, when all the papers were ready 
to be signed, McKee felt impelled to make a 
speech explaining that a new clause would have 
to be inserted to the eftect that the manufacture 
of the mining apparatus of the Jeffrey Company 
should all be transferred to Lynn, and that the 
factory at Columbus should be used according to 
the advice of the officers of the G. E. Company. 
This was the first that had been heard of any 


such proposition, and Mr. Jeffrey would not 
agree to it under any circumstances. Mr. McKee 
then made a further exhibition of his dishonesty, 
ignorance and bad temper, and the trade was de- 
clared off. | 

Returning home this shoe-peg expert pur- 
chased a Jeffrey coa!-outting machine, sent it to 
the shop of his company, and gave orders to 
build machines exactly like it in every particu- 
lar. These orders were carried out. Before the 
G. E. Company got them on the market, how- 
ever, the Jeffrey Company had produced a new 
type of machine, of double the efficiency, so that 
the G. E. mining department still finds itself 
out of the race as far as mining business goes. 

And now, 88 we suppose, to get revenge againat 
the people they tried ineffectually to rob, they 
have incited their former agents to sue the 
Jeffrey Company for breach of contract. 

Deals of this nature make rather stale reading, 
we admit, as there have been so many, but we 
shall persist in reporting them until the policy 
of the G. E. Company has changed and the men 
responsible for that policy have been retired. 

And J. R. McKee should be one of the first to 
walk the plank. l 

* * | 

In making up the final estimate of the justice 
of the claims of a half-dozen inventors for the 
production of a commercial incandescent lamp, 
we cannot lose sight of the fact that during the 
nine years of litigation, in which the Edison in- 
terests have continuously accused everybody else 
of piracy, not once has there been exhibited 
publicly an Edison lamp made according to 
the specifications of the original Edison patent, 
The verdict must be that Mr. Edison first got 
his patent, and produced his successful lamp 
afterwards. 


No Injunction, and No Trouble in the 
Westinghouse Company, 


With reference to the account of an alleged 
injunction, restraining the removal of machinery 
by the Westinghouse Company from its factory 
in Newark to its new factory near Pitttburg, the 
Westinghouse officials, and the three directors 
of the United States Company mentioned, say no 
such injunction hastbeen granted nor asked 
for, and their knowledge of any controversy is 
confined to the newspaper reports of Monday 
morning. 


Getting Ready to Fly Away. 


m. - UR 


G. E. Employes Preparing to Flit. 


(From the Schenectady Union.) 


Yesterday Mr. Armstron : of the General Electric works 
again tested his flying machine at Hoffman’s Ferry. For 
some reason it refused to work. Another trial will no 
doubt be made. Quite a number from this city were preg- 
ent yesterday. 


~ 
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Lamp Litigation. 
The Final Bouts Will Soon Be Decided. 


-~ The Fight Has Lasted Fifteen Years. 


Before January 1, 1895, the highest tribunal 


in the land will have finally passed upon the dis- 
puted points in regard to the invention of the 
‘incandescent lamp which have been the cause of 
continued controversy for fifteen years between 
the Sawyer-Man and Edison interests. 

Argument was made on Monday and Tuesday 
of last week, before the United States Supreme 
Court at Washington, on the appeal of the suit 
originally brought by the Consolidated Electric 
Light Company vs. the McKeesport Gas Com- 
pany, an Edison licensee. The patent involved 
is No. 817,676, dated May 12, 1885, issued to 
William Edward Sawyer and Albon Man, cover- 
ing the discovery of fibrous or textile filaments, 
of horseshoe form, and being an improvement 
‘upon apparatus covered by letters patent No. 
205,144 granted to Sawyer and Man on June 18, 
1878. © 

The patent in contention was applied for in 
1880, and was in interference for five vears. 

Judge Bradley, sitting in the U.S. Circuit 
Court at Pittsburg in 1889, decided adversely to 
the claims of the patent, since which time the 
-case has beeu carried tothe U.S. Supreme Court. 

The arguments last week were made by 
Messrs. Leonard E. Curtis and Edmund Wet- 
more for the Westinghouse interest, and Mr. 
Frederick P, Fish for the General Electric Com- 
pany. 

The claims of the patent include : 

1. An incandescing conductor ior an electric lamp, of 
carbonized fibrous or textile material and of an arch or 
horseshoe shape, substantially as hereinbefore set forth. 

2. The combination, substantially as hereinbefore set 
forth, of an electric circuit and an itncandescing con- 
ductor of carbonized fibrous material, included in and 
forming part of said circuit, and a transparent hermeti- 
cally-sealed chamber in which the conductor is inclosed. 

8 The incandescing conductor for an electric lamp, 
formed of carbonized paper, substantially as de-cribed. 

4. An incandescing electric lamp consisting of the follow- 
ing elements in combination: first, an illuminating cham- 
ber made wholly of glass hermetically sealed, and out 
of which ali carbon-consuming gas has been exhausted or 
driven; second, an electric circuit conductor passing 
through the glass wall of said chamber and hermetically 
sealed therein, as described; third, an illuminating con- 
ductor in said circuit, and forming part thereof within 
said chamber, consisting of carbon made from a fibrous 
or textile material, having the form of an arch or loop, 
substantially as described, for the purpose specified. 


The decision will be one from which there can 
.be no appeal, and may be looked for within the 
next six weeks. 


Getting Ready to Resume. 


The Orient Electric Company at Youngstown, 
O., which manufactured incandescent lamps and 
employed fifty girls and women, has notified its 
old employes to report for duty on November 
15, when the plant will resume work in all de- 
partments. 


May Seil Novak Lamps. 


The General Electric Company has grauted 
permission to the Waring Electric Company to 
dispose of its stuck of Novak lamps, about $10,- 
000 worth, upon condition of being allowed to 
bid on the generators for a local railway com- 
pany in which some of the Waring people owned 
a controlling interest. 


Buckeye Lamps in New York. 


The application for an injunction restraining 
Bloomingdale Bros. from using Buckeye lamps 
was argued before Judge Lacombe on Friday 
ast. The same question is involved which Judge 
Dallas, in Philadelphia, recently decided in favor 
of the Buckeye Company, holding that lamps 
lawfully made in one circuit could be lawfully 
old in any other circuit, 
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THE BATE REFRIGERATOR CASE. 


Postponement for One Week. 

At the opening of the Sawyer-Man case last 
week Chief Justice Fuller announced that the 
Bate refrigerator case, set down for hearing on 
Monday, November 4. would be postponed antil 
Monday, November 11. 

This case, it will be remembered, will settle 
the question as to the time of expiration of the 
Edison lamp patent. 

A decision in favor of the Westinghouse Com- 
pany in the Sawyer-Man case would, however, 
leave the outcome of the Bate case of no interest 
whatever to makers or users of incandescent 
lamps. 


Still Fighting at Milwaukee. 


The Edison Electric Light Company has made 
application at Milwaukee for an injunction 
against the Hinkle Manufacturing Company. 
W. G. Hinkle, Horace M. Wadleigh, Theodore 
A. Pamperin, Julius P. Grannert, George Beyer, 
Wallace P. Cook and William Harmon, who 
have factories at Stevens Point and Oconto, re 
straining them from making incandescent lamps. 

It is alleged that after the Oconto injunction 
was issued a combination was made with the 
Empire Electric Company of Chicago, and that 
lamps have been surreptitiously made at Oconto 
and Stevens Point. 


GENERAL ELECTRIC’S METHODS.—III. 


How They Treat Their Friends. 


[STAFF CORRESPONDENCE OF ELECTRICITY.] 

The East Harrisburg Passenger Railway Com- 
pany in the spring of 1891 discarded all their 
old Sprague apparatus and bought T.-H. equip- 
ment throughout. They have been purchasers 
of T.-H. and General Electric apparatus up to 
the present time, and their collection comprises 
the various assortment of motors that any com- 


pany is bound to acquire which has bought ex- 


clusively of the T.-H. and G. E. companies. 
They have F. 20s, F. 30s, S. R. G.s, W. P. 50s 
and G. E. 800s. The East Harrisburg Passenger 
Railway Company were the best friends the 
T.-H. and G. E. companies had in Pennsylvania. 
İn return for their loyalty the Pennsylvania G. 
E. Company slways charged them more for ap- 
paratus than did anyone else. In the spring of 
1893 the Harrisburg Company placed an order 
with the Pennsylvania G. E. Company for ten 
double motor car equipments. The price was 
$2,000 an equipment. On account of the de- 
pressed times only ten of the equipments were 
delivered, and the remainder of the order was to 
be held subject to shipping directions. 

Before the order was filled, however, the Har- 
risburg Company learned that the P. G. E. Com- 
pany had furnished similar motors for a very 
much less price to several roads in Pennsylvania 
not over a thousand miles from Harrisburg. A 
rather pointed letter caused Mr, Crowley to 
make a hurried trip to Harrisburg, which re- 
sulted in a reduction of $500 per car, or a total 
of $5,000 on the contract price. 


A Historic DyLramo Sold. 


The dynamo which furmshed the first electric 
lights ever used for tower illumination was re- 
cently sold by the Wabash (Ind.) City Council 
to the Rose Electric Light Company of St. Louis. 
It was a Brush machine and was connected 
with the Court House tower in Wabash in March, 
1880. The test was made March 28 and was wit- 
nessed by hundreds of visitors from all over the 
country. The outfit continued to run until 1886, 
when the four 2,000-candle lights were taken 
down and with the dynamo stored away in the 


City Hall. The dynamo and lamps cost $18,000 
and were sold for $30. 
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Popular Electrical Science. 
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The Water-pail Forge and Modifications. 


—— 


BY NELSON W. PERRY, E. M. 


We have all become so accustomed to the use 
of the expression ‘‘ setting the river on fire” as 
a synonym of impossibility that we have long 
since recognized it as such. Yet in evidence of 
the untruth of this idea the chemist teaches us 
that itis asimple matter to burn water if we 
have but a proper igniter. The chemist, in illus- 
tration of this, drops a piece of metallic sodium 
upon the surface of the water, when it bursts im- 
mediately into flame. This experiment is at- 
tended with some danger. however, since the 


evolution of heat is so rapid as to immediately - 


transform into steam that portion of the water 
closely adjacent to the sodium, and this passes 
off with explosive violence. The chemist will 
also aver that the fire thus kindled of water is 
unquenchable by water, and will prove it appar- 
ently in the following way: He will tie a weight 
to alarge piece of sodium so as to cause it to 
rapidly sink and then throw it into the water. 
The sodium thus weighted, before its virtue is 
gone, will have been dragged perhaps many feet 
below the surface, but the combustion will pro- 
ceed with unimpaired rapidity and the result 
will be a violent explosion which will project a 
column of water high into the air as does dyna- 
mite or nitro glycerine when subaqueously ex- 
ploded. The philosophy of this is as follows: 
Metallic sodium has such an affinity for oxygen 
that it will rob even water of what it demands, 
and water, which consists of two parts of hydro- 
gen and one part of oxygen, becomes thus de- 
composed, the hydrogen, which is very combus- 
tible, being liberated and the oxygen going to 
the metal. So much heatis generated by the 
oxidation of the sodium that the liberated hydro- 
gen takes fire at once it comes in contact with 
the atmosphere. It is not, therefore, the water 
that is burning but the sodium, and it is the heat 
generated by this combustion that causes the 
liberated hydrogen to ignite. 

The idea of utilizing water to bring metals to 
a welding heat would seem as preposterous at 
first glance as does the feasibility of setting the 
river on fire, but it will be seen that it has al- 
ready become an accomplished fact. 

Those who yisited the Electricity Building at 
the World’s Fair will doubtless long remember 
the water-pail forge exhibited in one of the dis- 
plays at that time. A workman would pick up 
a bolt or a horseshoe in an ordinary pair of tongs 
and immerse it in an ordinary pai] of water. The 
immersed part of the metal would at once be- 
come surrounded with a brightly luminous en- 
velope and in a few moments when withdrawn be 
found to be heated throughout to a white or 
welding heat and ready for the blacksmith’s at- 
tention on the anvil, Thus the very pail which 
the smith had been accustomed to use for 
quenching his iron or cooling it became a sub- 
stitute for his forge fire and would heat up his 
iron in much Jess time. 

There was, however, something back of the 
water-pail which gave it this remarkable prop- 
erty, and this was the dynamo-electric machine. 
A closer inspection would have shown that the 
positive brush of thu dynamo was connected by 
wire to the lining of the bucket or pail, which 
was of metallic lead, and that the other or nega- 
tive brush was similarly connected to the tongs 
with which the articles to be heated were handled. 
When the latter, clutched in the jaws of the 
tongs, were immersed in the water, the circuit of 
the dynamo became closed and the current 
flowed from the lead lining through the water to 
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the iron. The question now arises, What caused 
the beat? The answer is, of course, that it was 
the electric current; but another question at once 
arises, ‘‘Why does the current heat the iron 
alone—why is the heat so intense there instead of 
being distributed in the water also?” The an- 
swer is this: ‘The electric current has the prop- 
erty, like metallic sodium, of splitting water 
into its constituent parts—hydrogen and oxygen 
—with this difference, however, that, unlike so- 
dium, electricity has no affinity for either of 
these constituents and does not break up the 
water by abstracting one and allowing the other 
to escape. Its action is rather that of the hatchet 
which mechanically splits apart two pieces of 
wood that have been glued together. But when 
this electrical axe falls upon the molecule of 
water the pieces do not fly in haphazard direc- 
tions, as would the fragments of a glass ball if 
mechanically struck, but the hydrogen always 
flies off in the direction which the current takes 
and the oxygen flies off in the opposite direction. 
Thus we see when water is electrolyzed (for that 
is what this splitting up of the water molecules by 
the electric current is called) hydrogen gas es- 
capes from the conductor whicu leads the current 
out of the water (or the one towards which the 
current flows in the water) and oxygen is given 
off at the surface of the conductor by which the 
current is led into the water (or the one from 
which the current flows in the water). Now the 
hydrogen which is liberated in this manner from 
the surface of the iron immersed in the water- 
pail forge forms a thin envelope of exceedingly 
high resistance around it, and it isto the localiza- 
tion of the resistance that the localization of the 
heat is due. The current in passing through this 
high resisting film heats it at once to an intensely 
white heat which we see the moment the iron is 
introduced. As time goes on (measured in frac- 
tions of a second) the heat is imparted to the 
iron and it becomes highly heated, even to the 
melting point. The water, on the other hand, be- 
ing an exceedingly poor conductor of heat, is 
raised but little in temperature by this same 
process of heat conduction. 

There is another Teason, however, why the 
surrounding water remains comparatively cool 
which is more potent than the poor heat con- 
ductivity of the water. Everyone has doubtless 
noticed that a globule of water will dance around 
onared hot stove lid for quite a while, whereas 
it will be immediately vaporized on the much 
cooler surfaces of the stove. They have also 
doubtless noticed that a white-hot poker thrust 
into a bucket of water will not cause the water to 
splutter or boil, whereas the same poker covled 
offto dull redness or below will cause a violent 
ebullition or spluttering. The cautre of the qui- 
escence at the high temperatures is that at those 
temperatures the water assumes what has been 
aptly termed the “ spheroidal” state, which 
meane that a cushion of vapor 1s interposed be- 
tween the water and the iron so thatthe water 
does not come in contact with the iron at all. 
When the iron is cooler, however, this cushion 
of steam does not form, the water wets the iron 
and is at once driven off into vapor with almost 
explosive violence. In the water-pail forge, on 
count of the intensely heated env elope of hy- 
drogen surrounding the iron, the water also 
takes the spheroidal state and we have the phe- 
nomenon of iron being raised to a welding heat 
or higher while submerged in water, without 
spluttering or violent disturbance of the latter, 
and also without rapidly imparting its heat to it, 

This process is usually ascribed to Messrs. Soho 
and Lagrange, two Belgian electricians, but their 
Claims to the invention seem to have been suc- 
Sessfully disputed and it is believed to be open 
to all to use, 


While pure water may be used in the pail its 
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electrical resistauce is too great fur the most 
economical results, so recourse is had to solu- 
tions of various salts or acids whose conductivi- 
ties are much greater than that of pure water. 
About the only other precaution necessary is 
that the metal by which the current enters the 
liquid be not soluble or readily oxidizable in the 
solutions employed in the bath. Lead answers 
these requirements with most solutions and is 
also cheap and is therefure most commonly used. 

This process, besides being exceedingly inter- 
esting from a scientific point of view, has also 
been put into practical nse in the arts for heating 
rivets, etc., which it does in less time than it can 
bedone by the forge fire. It has also been suggest- 
ed as applicable to the tempering of steel tools, it 
being argued thet the heat can thereby be more 
closely regulated, that there will be a consequent 
removal of all chances uf burning the metal, and 
that the heating and tempering may be accom- 
plished at one operation, without the removal of 
the tool from the bath, by simply breaking the 
current when the required temperature is 
reached and allowing the quenching to proceed 
in the bath in which the heating occurred. 
Those opposed to this view argue that since at 
present the temper is always determined by the 
colur which the cooling steel assumes, the water- 
pail forge, by the very fact of its prevention of 
the formation of the oxide film to which the color 
is due, would leave the operator without any safe 
guide as to when the quenching should take 
place for any desired temper, and that it would 
therefore introduce an element of uncertainty. 

A modification of this process, intended to 
adapt it to welding processes, is the following: 
The pieces of metal to be united are held in 
clamps and adjusted to each other, as in the 
Thomson electric welding process. That is to 
say, the surfaces to be welded are brought face 
to face. Directly above the proposed weld is sus- 
pended the vessel containing the acidulated water, 
and a jet issuing from the bottom of this vessel is 
allowed to play upon the proposed joint. This 
water jet forms theelectrical connection between 
the pail and the metal, so that if now the former 
be connected with the positive brush of the 
dynamo and both pieces of the metal to be 
welded be connected with the negative brush, 
the abutting surfaces upon which the water is 
pluying will become heated in the same way and 
for the same reason as before. When the proper 
temperature is reached the surfaces are pressed 
together and the weld is complete. 

This method of welding by means of the water- 
pail forge has not yet come into use and its 
feasibility has not yet been established, but the 
“ water-jet forge,” es this may be appropriately 
called, would seem to allow of a large variety of 
applications in which there would be literally ac- 
complished the paradoxical feat of heating or 
even melting of a surface of metal by the play- 
ing upon it of a jet of cold water. 


An officer of the Japanese Navy has written a 
letter to a friend in this country, in which he 
speaks highly of the efficiency of several Ameri- 
can electric searchlights used in the fleet to 
which he is attached. These lights stood the 
the test of actual service better than the English 


and German apparatus, which will be doubtless 
condemned by a board of survey. He also states 
that the best maps of the Yellow Sea and Corea 
are from the United States Hydrographic Office 
in Washington; these maps and charts are com- 
piled with the latest data, and the principal roads 
in Corea are clearly indicated. 


Electric welding has been used to remedy 
blowholes in defective castings by first drilling 
out the defects and then heating the casting and 


introducing scraps of steel, which are melted by 
electricity, making a perfect joint without a seam 


or flaw of any kind. 
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UTILIZATION OF WATER POWER IN 
ENGLAND. 


—— ea 


(From our London Correspondent.) 


Public bodies in Evgland have been slow to 
realize the great waste of power there is in her 
rivers, lakes and other waters. From time to 
time large projects for the utilization of this 
waste power have been rumored, but until lately 
no scheme of any importance has been carried 
cut, though a number of small installations 
worked by water power are in existence here. 
From the English electrical engineer’s point of 
view the electric lightiug works opened the other 
day at Worcester are regarded as unique and of 
& more or less experimental nature. The waters of 
the river Teme, upon which the town of Worces- 
ter stands, are now used for running dynamos 
for the generation of electric current, the work 
being in the hands of the corporation. The 
water powers purchased are equivalent to 850,000 
H. P. hours per snnum. The generating station 
is situated on the site of the ancient Powick 
Mills. The plaut‘comprises two Victor turbines 
of 30” and 48” respectively, connected by ropes 
to a Mordey alternator. The 30” turbine on a 
fall of 14 feet is 66 m. P., and the 48” is 204 m. P. 
These two are, when working, equal to the full 
power of the alternator. There are also two sets 
of 54” turbines, giving 266 H. P. each, arranged 
side by side with 286 m. P. Raworth engines. 
There are three wheelpits and three sets of sluice 
gates. The turbines are of the vertical cylinder 
gate type. They are each automatically con- 
trolled by a Snow governor. The alternators 
have each an output of 125,000 watts. There are 
three main engines, each capable of developing 
286 Hm. p. ‘These are of the Brush compound 
vertical type with 15x25” cylinders with 16” 
stroke. 

One of the smaller towns lighted by means of 
water power is Lynmonth, and one of the most 
notable of similar private installations is that of 
Lord Salisbury, ex-Premier of Britain, at bis 
country residence at Hatfield. 

A company has secured the right to utilize the 
fall of water from the southern end of Lake 
Windermere, which is stated to be the best 
piece of water power in England, being equal to 
40,000 1. H. P., and here works are to be con- 
structed for converting this into electricity. 
Powers are to be asked for in the next session of 
Parliament to supply an area of ten miles from 
the lake, including several towns in the vicinity. 

Another project in the far-famed lake district 
is the proposal to utilize the waters of the river 
Kent for the purposes of electric traction and 
lighting. An electric tram line is to be con- 
structed from the Furness district to Bowness 
with an auxiliary undertaking of eventually car- 
rying it through to Ambleside. The water rights 
have already been secured by the promoters of 
the scheme. 

Chatsworth Hall, the country mansion of the 
Duke of Devonshire, is the largest private in- 
stallation of the water-power kind in this coun- 
try, a lake inthe grounds being brought into use 
for the purpose. 


t The Comet,” 


Pittsburg is fast making her way into the 
ranks of the leading cities of America, Judged 
by her newspapers she bas long been far in ad- 
vance of other cities of equal population, To her 
long list of entertaining and instructive publica- 
tions has now been added The Comet, an illus- 
trated weekly in lighter vein, which has already 
achieved great popularity, as it deserved. Mr. 


E H. Heinrichs, who is interested in the publica- 
tion, has had anextended newspaper experience, 
knows what the public wants, nud we are certain 
that Zhe Comet will be seen in Pittsburg a great 
deal oftener than the sun. 
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GAS ENGINES FOR MOTIVE POWER. 


Their Economy for Running Isolated Plants. 

The practice of driving amall isolated electric 
lighting plants by gas « ugines has been quite ex- 
tensively introduced abroad and its economy 
over steam plants for smal] units is very gener- 
ally conceded, but fur some reason plants of this 
description have fuund but little favor in this 
Country and but comparatively few of them are 
to be found. Au installation of this kind in 
Buffalo has been bronght to our attention, and 
while its environ 
ments are unusually 
auspicious, it serves as 
an excellent example f. 
of the economy which |) > 
may be attained un- 
der favorable circnm- 
stances. 

The plautin question 
is situated in the base 
ment of the clothing 
store of Weill & Co , 
of Buffalo, where the 
use of uatural gas of- 
fers a particularly 
economical fuel sup- | 
ply, which, it is only | 
fair to admit, cannot | 
be approached in cost 
in most localities. The 
plant consists of a | 
seventeen horse power 
gas engine and a 
175 light dynamo. The 
engine also furnishes 
power for a passenger 


elevator. The engineis placed ou asolid masonry 
foundation with a good layer of hair felt beneath 
it. The countershafting is all on piers built up 
from the ground. The elevator is a ‘‘ Howard” 
geared machine, with rawhide pinions to deaden 
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the sound. The engine is belted to s counter- 
shaft from which is belted the elevator,the dynamo 
jackshaft and the compressor pump. The jack- 
shaft is provided with a tight aud loose pulley, 
as the dynamo is not used except as the light is 
needed, while the engine is run all day on ac- 
count of the elevator. The jackshaft carries a 
700 pound flywheel to keep the light steady. 
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The automatic starting device is simply a pipe, 
with a lever cock in it, run from a galvanized 
iron tank to the cylinder of the engine. Air is 
pumped into the tank to about.80 pounds pres- 
sure. while the engine is running, and kepsthere 
by suitable stopcocks until it is desired to start 
again, when the engine is given a start by open- 
ing and quickly closing the valve between the 
tank aud cylinder. with the piston in the right 
position to get the benefit of the pressure. Once 
started the gas explosions commence and the en- 
gine soon gets up to speed 


The engine is made by American manafacturers 
and it is hoped thata thorough trial will show that 
it is up tu the standard of foreign machines, 

The dyuamo and switchboard shown in the 
illustratious have a capacity of 175 lights, and 
the fact that the whole plant is in charge of a 
man who has had no previous experience with 
machinery isa demonstration of the simplicity 
and practicability of a plant of this kind. It has 
been in coutiuuous service since the latter part 
of August aud was installed by F. P. Jones & Co., 
of Buffalo, who furnish the following compar- 
ative prices for the central station service and that 
of the isolated plant : 


CENTRAL STATION PRICES, 
Current for5 m. P. motor at $15 per month (mini- 


mum Charge), per YEar........ ccc cece eee eee eee $180.00 
150 lights 4 hours per day (60 watt lamps), 36,000 
watt hours at 14 cents (net) per M, per day, 
$5.04 ; per year............ Ea ae ie iss EEN ANE eee 1,512.00 
luterest and depreciation on cost of motor, 10 per 
cent. on S850 vid cess cate se eiasnsnntawdeovuskws 35.00 
Fota heca e Cen a aidan tage. $1,727 00 
as INDEPENDENT PLANT PRICES. 
C| Avera,e3 B.r. for elevator,14 hours day, and 
ia Ss 15 u. P. for Iizhts, 4 hours per day, 102 w. P. 
hours—consumption of ga8,17 cubic feet per 
H. P. hour; cost of gas at 25 cents per M 
feet, per day, $0.4835 ; per year............ $180.05 
Interest and depreciatlon on investment— 
engine, $1,550; dynamo and instruments, 
$550; total, $2,100; 10 per cent. interest on 
| Pe OO a alsin vipa a core esate 210.00 
Lolalar a a veut ciueuc, 8310.05 
| Showing a saving per year Of.............. $1 886.95 
| 
| 


While tbese figures are not applicable to 
general cases they show the possibilities of 
economical isolated plants where gas is ob- 
tainable at a moderate cost. 

Figuring this out on a basis of gas at $1.50 per 
thousand cubic feet, in orver to make compari- 
sons easy, we find, allowing 10 iamps per a. P. 
the actual cost would be 4 cent per lamp hour, 
This approaches very closely the figures given 
by the gas engine manufacturers, which are 4 
cent per lamp hour, based doubtless upon an 
engine performance at maximum load. 
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On the Velocity of Cathode Rays: 


BY J. J. THOMSON, M.A., F.R.S. 


The phosphorescence shown by the glass of a 
discharge tube in the neighborhoud of the cath. 
ode has been ascribed by Crookes to the impact 
against the sides of the tabe of charged mole- 
cules driven off from the negative electrode. 
The remarkably interesting experiments uf Hertz 
and Lenard show that thin films uf metal when 
interposed between the cathode and the walls of 
the discharge tube do not entirely stop the phos. 
phorescence. This has led some physicists to 
doubt whether Crookes’s explanation is the true 
one, and to support the view that the phosphores- 
cence is due to ethereal waves of a very small 
wave length, these waves being sv strongly ab- 
sorbed by all substances that it is only when the 
film vf the substance is extremly thin that any 
perceptible phosphorescence occars behind it. 
Thus on this view the phosphorescence is due to 
the action of a kiud of ultra violet light, whieh 
possesses in an exaggerated degree the property 
possessed by the ultra violet rays of the sun of 
producing phosphorescence when incident upon 
such substances as German or uranium glass. It 
is perhaps wurth while to observe, in passing, 
that the light produced iu an ordinary discharge 
tube by an intense discharge is very rich in phos- 
phorogenic rays. I have been able to detect phos. 
phorescence in pieces of ordinary German glass 
tubing held at a distance of some feet from the die- 


charge tube, though in this case the light bad to 


pass through the glass walls of the vacunm tube 
and a considerable thickness of air before falling 
ou the phosphorescent body. 

The view to which Lenard has been led by his 
experiments, that the cathode rays are ethereal 
waves, demands the most careful consideration 
and attention, for if it is admitted it fullows that 
the ether must have a structure either iu time or 
space for these cathode rays sre deflected by 
a maguet, which, so faras our knowledge ¢t- 


tends, does not produce auy effect on altra-viviet 


light unless this is passing through a refracting 
substance: thus, if the cathode rays are sup: 
posed to be ultra-violet light of excessively small 
wave-length, it follows that in the ether in 8 
magnetic field there must either be some length 
with which the wave-length of the cathode rays 


is comparable, or else some time comparable 


with the period of vibration of these rays. 

It might be objected that it is possible that the 
action of a magnet on the cathode rays isa see- 
ondary effect, and that the primsry action of the 
magnet is to affect the main current of the dis- 
charge passing between the positive and negative 
electrodes, and thus to alter the distribution of 


the discharge entering the cathode; this would 


affect the distribution of the places of greatest 
intensity over the cathode, and thus indirectly 
the distribution of the waves emerging from it. 
To test this point I shielded the cathode from 
magnetic forces hy means of a magnetic screen 
consisting of a ring made of soft iron wire; the 
length was about 1-5 ins., its thickness was about 
0:75 in. When this ring encircled the cathodes 
magnet was brought up to the tube; the phos- 
phorescent patches inside the ring were now af- 
fected by the magnet, but those on the parts of 
the tube farther away from the cathode and ont- 
side the iron ring were very much displaced by 
the magnet; thus proving that the magnet sots 
on the cathode rays through the whole of thelr 
course, and does not merely affect the place on 
the cathode at which they have their origin. 
There thus seems no escape from the conclusion 
that the establishment of the hypothesis that the 
cathode rays are ethereal rays would also prove 
the finiteness of the structure of the ether. 
The following experiments were made with the 


* From the Philosophical Magazine. 
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view of determining the velocity with which the 
cathode rays travel, asit seemed that a knowl- 
edge of this velocity would enable ns to diserim- 
inate between the two views held as to the nature 
of the cathode rays. If we take the view that the 
cathode rays are ethereal waves, we should ex- 
pect them to travel with a velocity comparable 
with that of light; while if the rays consist of 
molecular streams the velocity of these rays will 
be the velocity of the molecules, which weshould 
expect to be very much smaller than that of 
light. 

The method I employed is as follows: The 
discharge tube was sealed on to tlie pump, and 
the two ele trodes were placed at the neck of this 
tube. The discharge tube wae covered with 
lamp-black, with the exception of two thin strips 
in the same straight line from which the lamp- 
black was scratched; these strips were about 
10cm. apart; the one nearest to the negative elec- 
trode was about 15 cm. from the electrode, the 
other was 25 cm. frum the electrode. They were 
chosen sv a8 to phosphoresce with, as nearly as 
conld be judged, eqnal brilliancy when the dis- 
charge passed through the tube. 


The light from the phosphorescent strip fell 
upon s rotating mirror abont 75 cm. from the 
tube. This mirror is the one used by me in my 
experiments on ‘‘ The Velocity of Propagation of 
Electric Discharge through Gases ” (Proc. Roy. 
Soc., 1890,) and is described in that Paper. The 
only change made in the mirror was to replace 
the single plane strip of silvered glass which was 
used in the previous experiments by six strips of 
mirror fastened symmetrically round the axis. 
The mirror was driven by a large Gramme ma- 
chine. a o 
- The images formed by reflection from the 
mirror were observed through a telescope, of 
which the object-glass was a large portrait photo- 
graphic lens of 4in. aperture, the eye piece a 
short-fucus lens; when tae mirror was at rest the 
two images of the phosphorescent strips were 
seen in the same straight line, and the adjaceut 
ends of the two images were brought into coinci- 
dence by inserting between one of the phospho- 
rescent strips aud the mirror a very acute-angled 
prism. The point of the experiment was to see 
if the images of the two phosphorescent strips 
remained in the same straight line when the mir- 
ror was in rapid rotation. If, fur example, the 
cathode rays traveled with the velocity of sound 
they would take about ;;',,th of s second tu pass 
from one strip to the next; if the mirror were ro- 
tating 300 times a second ıt would, in the inter- 
val taken by sound to pass from ove strip to the 
next, rotate through about 33 degs. ; the displace- 
ment of the image produced by a rotation one- 
thousandth part of this could easily be detected. 


When the phosphorescence was produced by 
the discharge of an ordinary induction-coil, the 
images seen in the telescope after reflection from 
the revolving mirror were drawn out into very 
faint ribbons of light without definite beginnings 
or endg, so that it was impossible to say whether 
or not there was any displacement of one image 
relative to the other 

I tried a cousiderable number of phosphores- 
cent substances in the hope of obtaining sharp 
Images, but without success. The substances 1 
tried were ordinary German glass, uranium 
glass, lead glass, the cyanide of magnesinm and 
Platinum, asaron, æsculine, and Schuchardt’s 
‘‘leuchtfarbe.” 

lhe gradual fading away of the phosphores- 
cence after the exciting cause has been removed» 
18 one reason why one of the edges of the image 
formed by the revolving mirror should be indis- 
tinct; this cannot be remedied unless some sub- 
stance can be found which ceases to phosphoresce 
immediately the incidence of the negative rays 
Ceases. [I was unable to find any substance pos- 


sessing this property; of the substances I tried, 
uranium glass was the one whose phosphorescence 
died away most quickly. 

I tried several experiments with a specimen of 
asarop. This substance was fonnd by Lenard to 
cease to phosphoresce so quickly after the cessa- 
tion of the phosphorogenic rays that he could 
not detect its duration in his very sensitive phos- 
Phoroscope. My specimen of asaron must. 1 
think, have been impure, as it phosphoresced a 
coral pink instead of violet, as described by 
Lenard, and its phosphorescence showed a very 
appreciable duration; in addition to this, it did 
not give out nearly enongh light to be of suy 


‘use in experiments of this kind. 
But even though the images of the phusphores- - 


cent strips have one edge (that corresponding to 
the end of the phosphorescence) indistinct, we 
can get the information we require abont the 
velocity of the cathode rays if we can get the 
Image of the edge corresponding to the begin- 
ning of the phosphorescence sharp and distinct. 

After unsuccessful attempts with several meth- 
ods, I found that this could be done in the fol- 
lowing way, using the oscillatury currents pro- 
duced by the discharge of a Leyden jar: The 


- electrodes of the discharge tube were connected 


with the ends of the secondary coil of a trans- 


' former, whose primary circuit consisted of a coil 


of wire with the ends connected to the outside 
coatings of two Leyden jars, the inside coatings 


_of which were connected with the extremities of 


au induction-coj}; the secondary: coil of the 
transformer had about thirty turns for each turn 
of the primary coil. It was heavily insulated, 
and both primary and secondary were immersed 
in an oil-bath. This transformer easily gave 
sparks 7 ins, or 8 ins. long in air, and when con- 
nected to the terminals of a discharge tube 
made of uranium glass produced a very vivid 
phosphorescence. When the phosphorescence 
was produced in this way, the imagesafter reflec. 
tion in the rotating mirror had one edge sharp 
and distinct, though the other edge was indeter- 
minate in consequence of the duration of the 
phosphurescence. 


When the images of the two bright phosphor- 
escent strips were observed in the telescope, after 
refleetion from the rapidly revolving mirror, 
their bright edges were seen to be no longer ın 
the same straight line; if the images came in the 
field of view from the bottom and went out at 
the top, then the sharp edge of the phospbores- 
cent strip nearest the electrode was lower than 
the edge of the other image; if the’ direction of 
rotation of the mirror was reversed so that the 
images came in at the top of the field of view and 
disappeared at the bottom, then the bright edge 
of the image of the phosphorescent strip nearest 
the negative electrode was higher than the bright 
edge of the image of the other strip. This shows 
that the luminosity of the strip nearest tbe 
cathode begins to be visible before that at the 
strip more remote; and thatthe retardation is 
sufficiently large to be detected by the revolving 
mirror, This retardation might be explained 
(1) by supposing it due to the time taken by the 
cathode rays to traverse the distance between the 
phosphorescent patches; or (2) we might sup- 
pose that, though the cathode rays reached the 
two phosphorescent patches almost simultane- 
ously, it took longer for the rays falling on the 
patch at the greater dirtance from the cathode 
to raise the patch to luminosity. In other 
words, there may be an interval between the in- 
cidence of the cathode rays and the emission of 
the phosphorescent light, this interval being 
greater the further the phosphorescent patch is 
from the cathode. This latter supposition can- 
not, however, explain the displacement of the 
images for the following reasons : The sharpness 
and brightuess of the edge of the image show 


that the phosphorescence, when once it is visi- 
ble, must attain its maximum brilliancy in 8 
time very small compared with the time taken by 
the mirror to rotate through an angle large 
enough to produce tbe observed displacement of 
theimages. Again,the two phosphorescent patches 
are asrearly as possible of equal brightness, so 
that there can be very little difference in the in- 
tensity of the cathode rays falling npon them;. it 
was for this reason that both the phosphorescent 
patches were taken some distance down the tube. 
Again, I tock a tube which was bent so that the 
cathode rays fell more directly upon the patch 
farther from the cathode than upon the 
other patch, so that in this case the phosphores- 
cence of the more remote patch was brighter. 
The displacement of the images with this tube 
was just the same as for the previous, i.e., the 
phosphorescence commenced at the patch near- 
est the cathode svoner than at the other patch, 
whereas. if the displacement of the im»ges was 


| due to the iuterval between the arrival of the 


rays and the beginuing of ths phosphorescence 
it should have commenced at the patch farthest 
from the cathode, as this was the most exposed 
to the cathode rays and phosphoresced with the 
greatest brilliaucy. 

I conclude, therefore, that the displacement of 
the images is due to the time taken by the rays 
to travel from one patch to the other. This dis- 
placement enables us to measure the velocity of 
the cathode rays. The amount of displacement 
observed through the telescope is not constant; 
even though the mirror is turning ata uniform 
rate, there are quite appreciable and apparently 
irregular variations in the amount of the dis- 
placement of the images seen in the course of a 
few minutes. I think these are due to irregu- 
larities in the sparks discharging the jar, and the 
consequent irregularities in the electromotive 
force acting on the discharge tube. 

When the mirror was rotating 300 times a sec- 
ond, the bright edges of the two patches were on 
the average separated by the same distance as 
the image of two lines 15 mm. from each other 
placed against the discharge tube. Since the 
distance of the discharge tube which contained 
hydrogen from the mirror is 75 cm., the mirror 
must, in the time taken by the cathode rays to 
pass from one patch tothe other, have turned 
through the angle whose circular measure is 

1°5 - 
2 X 750 

Since the mirror makes 800 revolutions per 
second, the time it takes to rotate through this 
angle is 

15 1 
2 X 750 X 2r X 800: 67 X10" - 
and since the distance between the patches is 
10 cm. the velocity of the cathode ray is 
62 X 10cm. / sec., 
or about 1'9 X 10'cm. / seo, 

This velocity is small compared with that 
with which the main discharge from the positive 
to the negative electrode travels between the 
electrodes (see J. J. Thomson, Proc. Roy. Soc., 
1890). I verified this by ¿inserting an electrode 
into the far end of the tube used in the previous 
experiment. and observing the images formed 
when a bright discharge passed down from the 
electrode at the beginuing to the electrode at the 
end of the tube. The light from the luminous 
gas shines through the p'aces where the lamp- 
black has been scraped from the tube, and we 
get two images, which, when the mirror is at 
rest, coincide in position with the images of the 
two phosphorescent patches in the previous ex- 
periment. These images, however, unlike the 
phosphorescent one, remained in the same 
straight line when the mirror was rotating rap- 
idly, thus proving that the velocity of the main 
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discharge is very large indeed compared with 
~ that of the cathode rays. 

The velocity of the cathode rays is very much 
Rreater than the velocity of mean square of the 
molecules of gases at the temperature 0° C. 
Thus, for example, at 0° Ç. the velocity of mean 
square of the molecules of hydrogen is about 
1°8 X 10° centimeters per second: the velocity of 
the cathode rays is about one hundred times as 
great. The velocity of the cathode rays found 
from the preceding experimentsagrees very nearly 
with the velocity which a negatively electrified 
atom of hydrogen would acquire under the in- 
fluence of the potential fall which occurs at the 
cathode. For, let v be the velocity acquired by 
the hydrogen atom under these circumstances, 
m the mass of the hydrogen atom, V the fall in 
potential at the cathode, ¢ the charge on the 

. atom; then we have, by the conservation of en- 
ergy, 
mvi=2Ve. 
Now e has the same value as in electrolytic phe- 
nomena, so that e/m = 10. 

Warburg's experiments show that V is about 
200 volts, or 2 X 10’ in absolute measure. Sub- 
stituting this value, we find 

v= 4 xX 10", 

or v = 2 X 10'cm. / see, 

& value almost identical with that found by ex- 
periment. The very small difference between 
the two is, of course, accidental, as the measure- 
ments of the displacement of theimages on which 
the experimental value of v was founded could 
not be trusted to anything like 5 per cent. 

The action of a magnetic force in deflecting 
these rays shows, assuming that the deflection is 
due to the action of a magnet on a moving elec- 
trified body, that the velocity of the atom must 

be at least of the order we have found. 

Consider an atom projected parallel to the axis 
of the tube which is situated in auniform field of 
magnetic force, the lines of magnetic force being 

-angles to the axis ofthe tube. Let H be the in- 
tensity of the magnetic force. Then if m is tke 
mase of the atom, v its velocity, and p the radius 
of curvature of its path, we have 

m v? 


= Hev, 


where e is the charge on the atom; since e/m for 
hydrogen is 10‘, we have 
v=pH x10. 

I cannot find any quantitative experiments on 
the deflection of these rays by a magnet; but or- 
dinary observation shows that it would require a 
strong magnetic field to make p as small as 10cm., 
which would mean clearing the tube of phos- 
phorescence except within about 10cm. of the 
cathode. If v were 2 x 10°, this would give 
H = 200, which is not extravagant. 


Westinghouse Wins. 


The contract for the lighting plant forthe Alle- 
gheny City (Pa.) Court House has finally been 
awarded tothe Westinghouse Company. This 
contract was first voted to the Western Electric 
Company, the lowest bidders, but the local feel- 
ing in favor of the home concern finally prevailed. 


The Brooklyn Electrical Society. 


Nhe members of the above society at the 
regular weekly meeting on Thursday evening 


last bad the pleasure of hearing an interesting 
paper by Mr. W. C. Otten, vice-president of the 
Association, on the subject of * Electric House 


Wiring.” 
Changes in the Firm of Queen & Co. 


Messrs, James G. and William Biddle, Jr., an- 
pounce that they have severed their connection 


with Queen & Co, Incorporated. Mr. James G. 
Biddle @ now located at119 South Fourth street, 
Philadelphia. 


The Chemical Theory of Accumulators.—IV. 
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BY E. J. WADE. 


The only theory that now remains to be exam- 
ined thermo-chemically is the generally accepted 
one of the direct formation of lead sulphate at 


both electrodes by the abstraction of two mole- 


cules of sulphurio acid, which are replaced by two 
The chemical equation for | 


molecules of water. 
the ultimate products of this reaction is : 


PbO*+2H’SO!+ Pb=PbSO!+2H'0 + PbSO". 


It is a little difficult to express these changes in 
an electrolytic equation, but the following. per- 


haps, illustrates what apparently occurs : 


SO‘H? SO 
PbOO | H’SO* | Pb=Pb 


H? 
O| OR? | 8O*Pb. 


It will be noticed that the second molecule of 


sulphuric acid (placed above PbO’) does not ap- 


pear to undergo ordinary electrolytic decompo- 
sition, but combines what is usually termed a 


secondary reaction and one which is so often 
supposed not to contribute anything to the elec- 
trical activity of the cell. 

The usual form of the thermo-chemical equa- 
tion for the above reactions is as follows: 
(2Pb,SO*] + [2H?,O] — [2H?,SO',Aq]— [P 
225940 + 186720 — 215060 — 


= 85300. 
=1°'855 volts. 


This figure, while considerably higher than 
those obtained from any of the previous equa- 


b,O*] 
62300 


Fia. 1, 


tions, and approaching nearer to the observed 
E. M. F., yet falls short of it by a very appre- 
ciable amount, the discrepancy being quite 
sufficient to suggest that it does not fully repre- 
sent what actually occurs. It will be noticed, 
however, that it is assumed that the acid is di- 


luted with an infinite or very large quantity of 


water; practically speaking, that a very dilute 
solution of acid is employed. Now Messrs. Arm- 
strong and Robertson and others have suggested 
that the real electrolyte is either pure sulphuric 
acid or one of its simplest hydrates, and that the 
energy absorbed in abstracting this from the 
solution during discharge is supplied by the 
cooling of the cell which then takes place. If 
this is so, it obviously must not be taken into ac- 
count when calculating the E. Įm. F., which will 
be entirely independent of the degree of dilution 
of the acid. 

On this assumption the thermo-chemical equa- 
tion for pure sulphuric acid is : 
(2Pb,S0'] + (2H*,O] — (2H’.SO']— [Pb, ©] = 
220940 + 186720 — 179360 — 62300 = 

121000. 

2°63 volts. 
This result is of course simply that given by the 
previous equation, plus the energy liberated by 
the complete hydration of two molecules of sul- 
phuric acid (2 X 35700 calories = 0°775 volt), 


and is about twice as much too high as the pre. 
ceding value was too low ; which seems to indi- 
cate that the explanation of the discrepancy does 
not lie in that direction. Besides this, the re. 
searches of Messrs. Gladstone and Hibbert have 
proved conclusively that, in some way or another, 
the E. m. F. of a cell does not depend on the 
strength of acid employed. Their observations 
included measurements of the E. mw. F. in all 
strengths of acid, from water containing the 
merest trace up to the very strongest avid that 
could be procured, and the mean result of the 
whole of them is embodied in curve c, Fig. 1, 
Most of their values for the higher percentages 
of acid were obtained with only the peroxide 
plate in the strong acid on account of the exces- 
sive local action that took place at the spongy 
lead plate under similar conditions, and these 
figures have therefore had to be corrected for 
both plates in tue same strength of acid from the 
data they themselves furnish of the &. Mm. F, 
between two plates of plain lead in different 
strengths of acid. 

Only the middie portion of this curve can be 
considered to correspond with the normal reac- 
tions represented in the thermo-chemical equa- 
tion. The rapid fall of E. m. F. which commences 
with about a 10 per cent. solution, and becomes 
very marked for strengths below 5 per cent., is 
due to the formation of basic sulphate and oxide 
which Messrs. Gladstone and Tribe long ago 
showed to take place in weak acid. The turning 
over or flattening of the curve for the highest 
strengths of acid does not appear to have been 
specially noticed; but it is, no doubt, due to the 
luca] action, which takes place with increasing 
rapidity in 40 to 50 per cent. solutions (Sp. Gr. 
1°300 to 1°400) and upwards, and it might, in 
fact, have been predicted by a priori reusuning 
from the results of experiments by various in- 
vestigators on the effects of local action on the 
E. M. F. of primary cells. 

To ascertain how far this curve agrees with the 
calculated E. M. F. for various strengths of acid, 
intermediate values must be interpolated between 
the two extreme values already obtained for 
pure acid and for very dilute acid by substituting 
successively the heat formation of [H’*,SO‘,H?0) 
(H?,80:,2H’?0O]. [H’,SO!,5H’O), and so on in the 
thermo-chemical equation in place of [H’,SO*), 
andthe resultant curve is given in curve q, Fig. 1. 
On comparing the two curves A and C it will be 
observed that, as Messrs. Gladstone and Hibbert 
have already pointed out, they only coincide at 
two places— namely, for about 7 per cent. acid and 
for 100 per cent. of pure acid—and that for all 
other strengths the observed are considerably 
higher than the calculated figures. Now both 
these points of coincidence occur at parts of the 
curve of observed values where, as has been 
mentioned above, it corresponds to abnormal re- 
actions whose resultant €. M. F. is lower than 
that normally to be expected, and it suggests the 
probability, therefore, that the agreement is only 
an accidental one and that—except for very weak 
acid, where the reason for the rapid fall of 
E. M. F. is known—a discrepancy still remains to 
be accounted for throughout its length, due per- 
haps to some portion of the reactions not having 
been properly or fully stated in working out the 
thermo-chemical equation. 

A further aud closer examination, however, of 
the changes occurring in the electrolyte shows 
that a reaction does exist which up to the present 
appears to have been overlooked. Full allowance 
has been made for the energy required to sepa- 
rate two molecules of acid from the water with 
which it is diluted, but no account has been 
taken of the energy due to the further dilution 
of the remaining acid by this liberated water to- 
gether with the two molecules of water which re- 
place the acid that has been used up, As an ex- 
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ample of the difference made by this correction 
and the way it is applied, the case may be con- 
sidered of a solution whose strength is repre- 
sented by the formula H’SO*,19H*O, correspond- 
ing to 22°8 per ceat. of acid by weight or a 
density of about 1:163. The ordinary thermo- 
chemical equation, without taking this extra 


reaction into account, is : 


(9Pb,80*)+ (2H? O]—[2H?, 80%, 19H’O] — [Pb,0"] 
995040 + 136720 — 211870 — 62300 
= 88490. ae , 
= 1'928 volts. 


Now the term to be added for the heat generated 
by the further dilution of the acid remaining is 
+ [x(H°80'19H’0), 2 (19H’O + H’0) ] = 3520 
= ‘077 volt, and 1'923 volts + 0°077 volt = 20 
volts. 

x may stand for any quantity or number of 
molecules of cilute acid so long as it is sufficiently 
large that the addition of the extra water—in this 
case: 40 molecules—does not sensibly alter its 
degree of dilution. 

If the corresponding correction is made for the 
extreme case of perfectly pure acid, it will at 
once be apparent that the only water here liber- 
ated are the two molecules that replave the de- 
composed acid, and these combined with the re- 
mainder to such good effect that about 20,000 
calories are liberated, equivalent to an additional 
‘435 volt. For the other extreme of a very weak 
solution, the acid is already so fully diluted that 
hardly any more heat can be generated whatever 
further quantity of water is added, and conse- 
quently the correction becomes comparatively 
small; but at the point, where the E£. M. F. drops 
off sharply—that is, about a six per cent, solution 
—it is still sufficiently large to be worth consider- 
ing. Curve b, Fig. 1, gives the calculated E. M. F. 
with the above correction for all strengths of solu- 
tion, and it will be observed that it practically 
coiucides with the one giving the E. m. F. ob- 
tained by actual measurement, for solutions 
containing from 10 to 65 per cent of acid, or 
thereabouts, corresponding to specific gravities 
from 1°070 to 1'570, which is a far wider range 
than is ever used in practical cells. Above 65 per 
cent. the curve of observed £E. M. F.'s Commences 
to fall away from the other, and continues to du 
s right upto 100 per cent., which is exactly 
what might be expected, and the reason for 
which has been already explained. 

It may now fairly be claimed that the double 
sulphating theory of discharge does account for 
the £. m. F. of lead storage cells strictly in ac- 
cordance with Thomson’s law, while none of the 
others doso even approximately; and, from a 
thermo-chemical point of view, therefore, its 
case may be considered as proved. 

Although it might not at first sight appear 
probable that such a minor matter as that of the 
tate of dilution of the acid ina cell during dis- 
charge could have any practical bearing on the 
design of accumulators, yet it does suggest some 

considerations regarding the amount of acid re- 
quired and its best distribution which are of 
considerable interest. The results to which they 
lead Fave long ago been more or less com- 
pletely recognized as the outcome of actual ex- 
perience, without a very clear comprehension of 
the underlying reason, and they will bear a little 
farther emphasizing and explanation. It has 
already been mentioned that in the early days of 
lead accumulators the only function supposed to 
be served by the sulphuric acid was to render the 
electrolyte conductive, and that its presence in 
large quantities was considered to be actually in- 
Jurious. But as soon as it was admitted that sul- 
phating was one of the normal processes of dis- 
charge, it followed, as a necessary corollary, that 
at least the theoretical amount requisite for this 
purpose must be supplied and a little over to 
Prevent the solution from being reduced to pure 
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water by its complete abstraction. Experience, 
however, quickly demonstrated that a cell worked 
far better when a large excess of acid was present 
so as to prevent the specific gravity from falling 
too low or varyin: between too*wide limits, and 
a proportion of from three to five times the nec- 
essary amount was finally adopted and has re- 
mained the general practice ever since. 


Next it was found that not only must the qnan- 
tity of acid in the solution be large, but it must 
also have a free access to the surface of the elec- 
trodes; and experiment showed that, within cer- 
tain limits, cells worked more efficiently the 
further the plates were apart, in spite of the 
fact that the losses due to internal resistance 
must be proportionally increased. More recently, 
the researches of Messrs. Gladstone and Hibbert 
into the variations of £. m. F. with strength of 
acid, and of Messr+. Duncan and Wiegand into 
the rates of diffusion from the active material 
into the surrounding liquid, have incidentally 
confirmed the necessity of providing for a rapid 
diffusion and free supply, not only throughout 
the main body of the electrolyte at the surface 
of the electrodes, but also with regard to the whole 
mass of the active material and the acid con- 
tained within its pores. Now, although uncon- 
sciously, the tendency and ultimate object of 
every one of these modifications is to enable the 
utmost energy to be obtained from the recombi- 
pation of the liberated water, with the conver- 
sion of the largest pussible percentage of it into 
electrical work and the smallest possible per- 
centage into heat. That an insufficient supply 
of acid causesa reduction in the practical capac- 
ity of a cell, and that a poor circulation through- 
out the bulk of the electrolyte, or an impeded 
diffusion within the pures of the active mate- 
rial, causes both this and an actnal loss of effi- 
ciency as well, may be proved by considering the 
following hypothetical case. A 

Suppose a set of positive and negative plates 
are run down in a cell holding very little more 
acid tban is theoretically sufficient for their dis- 
charge, but standing in another vessel which 
contains a much larger quantity of acid of the 
same specific gravity. The two liquids are com- 
pletely separated by the inner cell; but when 
required ıt can be removed, leaving them in free 
communication. On the completion of the dis- 
charge a certain amount of energy will have 
been given ont in watt hours, sud the electrolyte 
reduced to au extremely weak solution of acid. 
The inuer vessel is next removed and the two 
solutions allowed to mix. The dilution of the 
stronger by the weaker acid causes the liberation 
of a definite quantity of heat, which could be 
measured by suitable apparatus, and its electrical 
equivalent in watt hours calculated. 

Now, if the dividing cell had been removed 
beforé the discharge began, and the platee run 
down in the larger quantity of acid, it is evident 
that, the final conditions being the same, the 
total amount of energy liberated must be equal 
to that given out electrically when the discharge 
took place in the smaller vessel, plus the heat gen- 
erated in mixing the liquids; but the whole of it 
will now appear as electrical energy, the dif- 
ference being shown by the higher and more 
constant E. M. F. maintained ow.ng to the 
strength of acid for corresponding periods of the 
two discharges always being greater in the latter 
than in the former case. 

Practically, then, an insufficient supply of acid 
means a rapid fall of voltage during discharge, 
and indirectly, therefore, a smaller output in 


ampere hours, because the maximum permissible 


drop of £. Įm. F. will be reached at an earlier 
stage. 

A consideration, however, of what takes place 
during recharging will show that the cficiency 
is not affected or reduced. If the cell is charged 
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in the larger quantity of acid, the work that must 
be done apon it will exceed that necessary if 
charged in the smaller cell by the amount that 
was liberated on mixing the two solutions; but 
this is just the amount by which the energy of 
the one exceeded that of the other during dis- 
charge, and, therefore, the ratio in watt hours of 
charge to discharge—that is to say, the efficiency 
—will be the same in both instances. As on dis- 
chargeso on charge, the strength of acid for cor- 
responding periods will always be greater in the 
former than in the latter case, so that the back 
E. M. F. and the charging E. M. F. required to 
overcome it will also be larger. 

T'he conditions that exist in a cell plentifally 
supplied with acid, but in which, owing to a 
poor disposition of the parts or insufficient 
porosity of the active material, the diffusion is 
more or less impeded, may be represented in an 
exaggerated form by supposing that the contain- 
ing vessel for the smaller quantity of acid is of a 
porous nature and allows a certain amount of 
diffusion to take place between the two liquids. 
Assuming that the rate of diffusion is very slow, 
the discharge will reduce the strength of the 
solution in the inner vessel to practically the 
same degree as before, and the same amount of 
energy will be given out electrically, while by 
leaving them unti] the solutions in both vessels 
are equalized, the same amount of heat will be 
liberated, only more slowly. On proceeding to 
charge, however, the conditions are different. 
The strength of acid in the inner is now the 
same as that in the outer cell to begin with, and, 
moreover, it concentrates rapidly, so that by the 
time the charging is completed. it is considerably 
the stronger of the two. On leaving at rest 
equilibrium will again be restored by diffusion, 
anda further quantity of heat generated, this 
time at the expense of the solution in the smaller 
vessel, which proves that more work has been 
done than would have been necessary if there 
had been free communication between one and 
the other. Imperfect diffusion, therefore, means 
a loss of electrical energy both during charge 
and discharge by the direct production of heat, 
and, consequently, a reduced efficiency, which 
makes itself apparent in an unduly low E. M. F. 
when discharging and an unduly high back 
E. M. F. when charging. No account is, of course, 
taken in the above examples of variations of in- 
ternal resistance with changes in the strength of 
acid, as this would only complicate matters; also, 


the rate of charge and discharge is assumed to 
always be the same. It would always approximate 
more uearly to the conditions that actually exist 
in practice if diffusion through the porous pot 
were supposed to be constantly taking place 
during charge and discharge, although not with 
sufficient rapidity to maintain equilibrium, but 
it would not then afford such a good illustration 
from a theoretical point of view. 

Curve b, Fig. 1, was calculated on the extreme 
assumption that the quantity of electrolyte em- 
ployed is so large, and the rate of equalization cf 
strength by diffusion so rapid, that no sensibie 
weakening is produced during discharge, either 
in the bulk of free liquid or locally in the por- 
tions directly surrounding the active material ; 
and in practice these conditions are very nearl 
attained in all well-designed cells, The total fall of 
E. M. F., due to weakening of the acid as a whole, 
is only about ‘05 volt from beginning to end of 
discharge, and the further loss through imper- 
fect diffusion is not much for reasonable rates of 
output. The latter loss, however, only appears 
as a polarization effect, and must be measured 
accordingly —that is to say, it 18 not present on 
open circuit, and is dependent on the rate of 
working. If a series of curves, showing the 
variation of E. M. F. with strength of acid, were 
constructed On the assumption of various limited 
quantities of electrolyte, they would all be 
found to lie below curve b, the smaller the quan- 
tity the less being the E. M. F. for every given 
strength and the lower, therefore, the corre- 
sponding curve, but none of them would fall as 
low as curve a. 

( To be continued.) 
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LISTENING FOR FIRST MES- 
SAGE THRO’ THE EARTH. 


THE TESLAIC THEORY ILLUSTRATED IN THE DAILY PRESS. 
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ONE LICENSEE WANTS ITS RIGHTS. 


The Edison Electric Illuminating Company of 
Pottsville, Pa., has brought suit for damages 
against the General Electric Company for viola- 
tion of contract in selling Edison apparatus in 
the licensee territory belonging to the former 
company. 

The situation of the Pottsville Company was 
presented at some length in the issue of ELEC- 
TRICITY for October 24 last. 


What Are These Assets Worth ? 


The Chattanooga Electric Light Company, 
which is now in the hands of a receiver, will be 
foreclosed by the bondholders on the 22d of this 
month. It is more than likely it will be bought 
in by the General Electric Company, which, it is 
said, holds a majority of the bonds. There is 
some talk of the city becoming a bidder, but the 
truth of this could not be ascertained. 

The General Electric Company holds, accord- 
ing to the last annual report, $57,000 worth of the 
bonds of this company. 


— 


CURRENT ITEMS. 


Mr. George Iles, of Montreal, in a paper read 
recently before the International Congress of 


Charities, Correction and Philanthropy at Chi- 
cago on ‘' Popular Education in Social Science,” 
paid this tribute to the electric railroad, coupled 
with praise of the men whose energy and tact 
have been exerted in its development : ‘‘ Within 
the past three years many of our cities have been 
doubled in area at a bound by the supersednre 
of the railroad horse by the electric motor. Has 
this come about through spontaneons apprecia- 
tion of what electricity can do in enlarging the 
boundaries of suburbs, in giving poor men a new 
chance to own homes? Notabit of it. The 
demand for electric transit has followed upon an 
adroit and thorough education of the people. 
Mark the principal officer of one of the compa- 
nies engaged in this field, an engineer of the best 
training, an accomplished writer and speaker, 
and withal a gentleman of the utmost social 
charm. From preliminary advocacy in the press 
to negotiations with local capitalists, and the 
securing of franchises, this man is a general in 
ability, a diplomat in address Is it any wonder 
that as he goes about the country success attends 
him ? He has a lesson for us fn social reform, 
the end of social science, there bas been too 
much of a passive policy. We live in times of 
tactful and persistent solicitation, when people 
scarcely buy shoes or loaves except on request.” 
There is a hint in the last sentence that people 
who do not advertise their wares ought to con- 
sider. 


Lord Kelvin is of the opinion that the internal 


beat of the earth has no bearing whatever upon 
climates, contending that the intense heat known 
to vave once existed at the surface of the earth 
was dne toa much higher temperature of the 
sun. The earth might be of the temperature of 
white hot iron 2,000 feet below the surface, or as 
cold as ice 50 feet below, without altering the 
present climate in the least. 


THE INCANDESCENT HUMAN LAMP. 


POWER GENERATED FROM 
NIAGARA FALLS. 


All Aboard for Lynn. 


Following is a special dispatch, under Lynn 
date, in the daily press: 


It is announced that a large portion of the 
works of the Thomson-Houston Electric Com- 
pany which was taken from the Lyan shops 
and transferred to Schenectady some months 
ago will be returned to Lynn. This will neces. 
sitate the employment of many men beyond the 
present pay roll of the company, which is about 
eighteen hundred. Three years ago the number 
employed was 3,000. The general work here will 
be greatly increased. 


Is the land syndicate to get the Schenectady 
works? 


Will the Pennsylvania General Electric Be 
the Next? 


We learn that the Genera! Electric Company 
has at last succeeded in purchasing the ontstand- 
ing shares of stuck in the Pennsylvania G. E. 
Company which they have been after so long. 

The next announcement will be, we take it, 
that the affairs of the Pennsylvania Company, 
like that of the Northwest G. E., will be wound 
up and the offices closed. 


New York Electrical Society. 


Thorough Discussion of the Conduit Question. 

As announced in the last issue of this paper, 
the New York Electrical Society held its regular 
meeting at Columbia College on the evening of 
November 1st. The paper of the evening, by 
Mr. Joseph Sachs, was one of unusual interest 
and drew out a large audience of representative 
electrical men. Mr. Sachs, who has given the 
subject a great deal of attention, propounded the 
question *' Is There a Solution of the Electric 
Conduit Railway Problem.” The lecturer made 
free use of the lantern, throwing diagrams of 
the different conduit systems upon the screen, 
and explained the apparent sbortcomings and 
merits of each. In conclusion he enumerated 
what in his opinion were the essentials to a suc - 
cessful conduit system, and stated it as his 
conviction that they were all at hand to the en- 
gineer and only required the proper assembling, 
with enough money to insure first-class work, 
to give us the successful working electric con- 
duit road. 

The paper was followed by a very full discus- 
gion, which we believe will form the most valu. 
able contribution to the literature of the elec- 
trical conduit road and its practicability thus 
far made. In fact, so complete and full was this 
discussion that any attempt to epitomize it here 
would do it but scant justice. We will, however, 
give the stenographic report of the same in 
future issues. Among those who took a prom- 
inent part in the discussion may be mentioned 
Messrs. Wolcott, Fairchilds, Mailloux, Lundell, 
Field, Stetson and Merrill. 


Personal. 

Mr. H. Ward Leonard ex Taps 
week and will spend two or aoe A 
Mr. Leonard has taken a contract for a à 
for the Johnson Company of J ohnstown P, = 
electric locomotive for their electric wala 
work which will bea complete central ee 
plant on wheels, thus doing away with the use i 
the trolley current in the welding operation Th 
chief object of the trip abroad is to aka N 
close investigation of the Heilmann locomotive. 

Mr. Charles Desmond, of Chicago, wasa New 
York visitor last week. Mr. Desmond returns 
to Chicago to assume editorial charge of the 
Stationary Engineer,with which he was formerly 
connected. | 

Mr. James H. Rhotehamel, president of the 
Columbia Lamp Company of 3t. Louis, is in 
New York this week. 


LEGAL NOTES. 


—— ee 


Mr. Walter K. Freeman, who was quite promi- 
rent a few years ago asa professional affidavit- 
maker for first one side and then the other in the 
Edison-Sawyer Man lamp litigation, has brought 
suit at Racine, Wis., against the Westinghouse 
and T.-H. companies, alleging priority of inven. 
tion for the transformer system. . 

In Brooklyn, John P. Persch has secured an 
injunction restraining J. W. Allison from trans- 
ferring two notes of $10,000 each given by the 
plaintiff to Allison. It is stated that notes were 
given for the transfer by Allison of his license to 
introduce the Strowger automatic telephone sys- 
tem into Pennsylvania. The statements as to the 
absolute secrecy with which communication 
could be made by the new system and as to the 
patents held by the company were false, and the 
plaintiff wants his notes returned. 


Boston Notes. 


——_—— 


The New England Telephone and Telegraph 
Company has begun the work of placing all its 
wires underground in Lynn. The undertaking 
will require considerable time, as the company 
has many wires in tbe Shoe City, but work is to 
be pushed right along until the Job is completed. 

The city of Newton has declared in favor of 8 
municipal electric light station, and the Newton 
and Watertown Gas and Electric Lighting Com- 
pany hopes to be able to sell its entire system to 
the city. The citizens, however, do not wish to 
purchase the gas and electric light planta—only 
the latter—and will petition the State Legislature 
at its next session for authority to purc the 
electric light plant alone, the city having no use 
for the gas plant. 

A strong syndicate of capitalists and railway 
men are seeking permission from the Oity 
Council of Gloucester for the right of way for 4 
new electric railway that is to connect Salem 
with Gloucester by way of intermediate towns 
slong the North Shore. The entire property 18 
a big one, and if the necessary powers are 
granted work will begin in earnest next spring. 

In view of the development of the electri rail- 
way system throughout New England which is 
now taking place, and which promises to become 
more flourishing in the near future, several new 
electric railway supply companies have been or- 
ganized, and all report themselves busy filling 
orders. It would sppear as if business was 
actually reviving. 

The Pettingell-Andrews Company, the Thomp- 
son-Brown Electric Company and the recently 
incorporated Anchor Electric Company may 
consider themselves three of the foremost sup- 
ply houses in the country. Each company has 


handsome sale quarters in Boston, with every 
facility for handling with promptness all orders 
entrusted to them to fill. Boston is entitled to 
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rank as one of the foremost electrical cities in 
the Union and is the centre of the railway 
systems of New England. 


Last week we announced the opening of the 
newstore of the Thompson-Brown Electric Com- 
pany. This week we have to chronicle the advent 
of a stroug combination under the title of the 
Anchor Electric Company, the principals in 
which are we'l known electric supply men, 


electrical engineers and manufacturers. Mr. 
H. C. Hawks of the Hawks Electric Company is 
president, Mr. P. M. Reynolds treasurer, and 
Mr. Norman Marshall, of the Iona Manufactur- 
ing Company, vice-president and secretary. This 
new company will handle every kind of railway 
and lighting supplies, and manufacture quite a 
variety of electrical specialties, they having 
splendid manufacturing facilities. The new store, 
which is one of the finest in Boston, is at 71 
Federal street, right in the midst of a district 
where the leading electrical] firms are locating. 
There are unmistakable indications that trade is 
reviving in and around the Hub. 


The employees of the West End Railroad 
were ina somewhat rufiied, not to say bellige- 
rent, mood the past week, over sume sup- 
posed grievances. There was talk of tying 


the entire system up on Saturday, but the di- 
rectors expressed their willingness to meet 
the men for conference and to modify certain 
rules that were complained of by the men. 
Some time ago an agreement was made between 
the company and its men that was to be opera- 
tive for a year at least, but the latter complain 
that it is being violated right along and they in- 
sist upon its being respected by their employers 
as wëll as by themselves. 


General News. 


What is Going on in the Electrical World. 


Garden City, Kan.—The business men and 
citizens are considering the question of putting 
in an electric light plant here. 


San Francisco. —Adolph Sutro has asked the 
supervisors for permission to use an electric trol- 
ley system on his proposed ocean beach railroad. 


New York.—The Edison Electric Illuminating 
Company of New York has declared a quarterly 


ae of 14 per cent. It was payable Novem- 
er 1. 


Cuthbert, Ga.—Surveys have been made for 
the proposed waterworks and electric light plants 
which the people of this town are anxious to have 
put in operation. 


Oswego, N. Y.—The commissioners of public 
works are not satisfied with the bids for the 


electric light contract opened on the 25th and 
will invite new bids. 


Meriden, Conn.--Under the management of 
L. V. Walkeley, of Southiugton, the building of 
an electric road from Meriden to Southington is 
probable at an early day. 


Manitowoc, Wis.—A committee of citizens 
have visited Milwaukee to get data for a report 
on the advisability of establishing a city electric 
lighting plant in this place. 


Plainville, Conn.—The Plainville Electric 
Light Company has sold out its charter to the 
Tramway Company, and the progpect for electric 
lights seems good in this village. 


Cleveland, Tenn.— Lucius Mansfield, a local 
electrician, has been awarded the contract to 
equip a cotton mill at Cleveland, Teun., with 
electric lights. About 400 lights will be strung. 


Atlanta, Ga.--Electricity will be a big feature 
the Exposition soon to be opened here. The 
electrical building will contain a fine display of 


all that is new and interesting in electrical 
&pparatus, 


Cleveland, O.—The righ ay 

, O. ght of way from Cleve- 
land to Chagrin Falls, via Randall, has been se- 
eured for the proposed electric street rail- 


way and work is to begiu on the Randall division 
immediately. 


" sive) Ill.—The city council has declared the 
Bits, Privileges and franchises of the Central 
des way Company forfeited, and instructed the 
mpany to remove all ics tracks, poles, wires, 
ete., from the streets. 


Muncie, Ind.—The receiver of the Muncie 
Electrical Works has sold it to W. S. Richey 
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of Muncie. R.F. Platt of Chi- 
cago, and C. W. Brown of Jacksonville, Ill. ,who 
will put the factory in full operation. 


Elkhart, Ind.—On the night of the 30th ult., 
the six-foot balance wheel at the new electric 
light plant in this city flew into pieces, badly 
damaging three dynamos and the buildiugs. 
None of the employes was injured. 


New Britain, Conn.—The Central Railroad 
and Electric Company has bought the franchise 
of the Plainville Light Company, and will supply 
that town with electric are lights and incandes- 
cent lamps. The company will prt iu a new dy- 


- Damo. 


Austin, Tex.—The National Telephone Con- 
struction Company are making arrangements for 
putting in telephones of their manufacture here, 
and another company has been soliciting sub- 
scribers. The Bell Company. therefore, will 
soon have two rivals in this field. 


Richmond, Va. Maurice W. Thomas, repre- 
senting the Old Dominion Electrical Construc- 
tion Company, has been requested by a commit- 
tee of the city council to submit a detailed 
estimate as to the cost of establishing a muni- 
cipal electric lighting plant, operated by water 
or steam power. 


Flemington, N. J.--Mr. Karr, a Hacketts- 
town electrician, has been asked to submit to the 
board of trustees estimates of the cost of estab- 
lishing an electric light plant in this town. Arc 
lights of 1,200 candle power are to be used. From 
40 to 50 lights will be required. 


Detroit, Mich.—The lighting commission has 
authorized the drawing of their voucher in the 
sum of $68,000 in favor of the Peninsular Elec- 
tric Light Company for 120 towers, at $525 each. 
The remaining sixteen towers are not complete, 
and will not be paid for until the missing parts 
have been furnished. 


Washington, D. C.—Experiments were made 
at the recent rifle practice at Fort Clark, Tex., 
with the field telephone equipment for the army 
which proved its usefulness in military opera 
tions, and prominent army officers have recom- 
mended that every military post be furnished 
with a telephone eyuipment. 


Orange, N. J.—The Suburban Traction Com- 
pany has asked for a settlemeut from its cred 
itors on the basis of fifty cents on the dollar. 
The accident at Eagle Rock, in which nearly a 
score of persons were injured, and for which 
suits for damages amounting to $172,000 have 
been brought, necessitated this action. 


Ballston, N. Y.-- Frederick B. Barnes, repre- 
seuting the Boston Construction Company, has 
received from the trustees of this village a 
franchise for an electric road from Ballston to 
the village line. He will deposit $50,000 as a 
vuarautee that the road will be built and in 
operation not later than August 1, 1895. 


Montreal, Can.—The Witness :ays: ‘* Cana- 
dian securities are the favorite at present in the 
London market, Judging from the success of re- 
cent issues. Mr. David Morrice returned from 
England on Monday, and announces the provis 
ional sule of $750,000 bonds of the Royal Electric 
Company of this city at a good figure.” 


Syracuse, N. Y.—The postoffice is now lighted 
by electricity and the employes are all pleased 
with the change from gas. ‘he plant was putin 
by the Syracuse Electric Light and Power Com- 
pany free of expense to the Government, the 
company holding title to the property. The 
Government pays rental for the light, 


Attleboro, Mass.— A new stock company has 
beep organized under the name of the Attleboro 
Steam and Electrie Company with a capital of 
865,000. The stockholders include William H. 
Haskell, of Pawtucket, R. 1.; Homer M. Dag- 
gett, Jr., of Attleboro; T. I. Smith, of North 
Attleboro, aud William A. Welton, of Provi- 
dence. 


Alexandria, La.—The Southern Electrical 
Manufacturing and Supply Company of New Or- 
leans, to whom the contract was awarded by the 
city council of Alexandria, has executed a boud 
in the sum of $5,000 to commence the erection of 
electric lights and waterworks within thirty 
days, and push the work to completion as soon 
as possible. 

Albany, N. Y.— President Chauncey M. De- 
pew of the Central Hudson River Railroad said 
toa Times-Union representative the other day 
that he expects the Vanderbilt roads will be car- 
rying passengers between Albany and New York 
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City in less than two hours before the close of 
the year 1895, and the motive power will be elec- 
tricity instead of steam. 


Indianapolis, Ind.—N. F. Clodfelter, pro- 
moter and general superintendent of the Indian- 
apolis, Marion and Anderson Electric Railway, 
says the equipment of the road will be of the 
finest quality, the company expecting to spend 
about $15,000 a mile on track and equipm nt. 
George F Huggins, of New York, is general 
manager of the company. 

Charleston, 8. C.—The city council has 
granted to Julian Fishburne the right to build 
aud operate an electric street railway in Charles- 
ton extending ''through King street from the 
city limits to the Battery, and portions of other 
streets to circumvent the city and approach the 
business centres, wharves, railroads, ferries, 
pleasure grounds and residence portions of the 
city.” 

Toledo, O.—The mayor has notified the 
electors of the city of the fact that the Toledo 
Electric Railway Company and the Toledo Con- 
solidated Electric Company will ask at the No- 
vember election the right to enter into contract 
with the city for public lighting. The Central 
Chandelier Company, another applicact for the 
contract, will be on the official ballots under the 
sheriff's proclamation. 


Akron, 0.--Electric railways are a topic of 
much conversation here. What with two lines 
under way between Akron and Cleveland, two 
lines already built to Cuyahoga Falls, one to 
Barberton, & company organized to build be- 
tween here and Canton, and prospects of a line 
to Kent and Ravenna, Akron is soon to be an 
electric railway center of no little importance. 


Hackensack, N. J.—George S. Forbush, of 
Brookline, Mass.; Francis L. Callanan, of New, 
York,; Otis G. Burnap and Frank Gardner, of 
Brooklyn, and several wealthy residentsof Ruth- 
erford, have filed articles of incorporation of the 
Union Traction Company, with a capital of 
$1,500,000. They propose to build trolley 
roads all over the lower end of Bergen County, 
to connect Hackensack and Newark and many 
other towns along the Pennsylvania railroad. 


Chicago.—A successful test has been made of 
the new direct overland wire of the Postal Tele- 
graph Cable Company between this city and 
Albuquerque, N. M. The wire runs through St. 
Louis, Kansas City and La Junta, Colo., a dis- 
tance of 1,500 miles. ‘The circuit was made up 
without the aid of any intermediate battery 
whatever and was worked duplex for several 
hours, giving entire satisfaction. The Postal 
Company expects to reach the Pacific coast in 
thirty days and be ready for business Decem- 
ber 1. 


Boston, Mass.— General Francis A. Walker, 
presiden of the Institute of Technology, has 
suggested to the trustees of the Franklin fund 
(now amounting to $365,000) that the money be 
applied to the creation of a department of elec- 
tricity at the Iustitute. He thinks that in view 
of the growing importance of electricity to the 
world and the value of an understanding of its 
laws this would be a proper use to put it to, and 
would be a decidedly appropriate application 
when Franklin’s interest in and investigation of 
electrical phenomena is remembered, 


Elizabeth, N. J.—The Elizabeth Mutual Teie- 
phone Company has completed its organization 
by electing the following directors: F. M. Voor- 
hees, J. M. Groeff, Peter Egenolf, L. R. Brown, 
George C. Ford, George A. Ford, James Oakes, 
J. W. Whalen, Charles H. Moore, W. HH. Ran. 
kin, R. M. Waterbury, W. A. Clark,C. A. Trim- 
ble, Charles MeArthur and William Finck. The 
company will at once advertise for bids, and the 
coustruction of the line throngh the city will be 
begun. More than 300 subscribers have been sge- 
cured aud 330,000 raised, 


Ottawa, Can.—It is stated thata company. 
mostly composed of Ottawa capitalists, has Leen 
formed for the purpose of building an electric 
railway to connect Ottawa and Brockville. The 
financial arrangements are said to have been 
completed and a charter is to be applied for at 
once, The power will be water throughout, be- 
ginning with the falls at the Chaudiere, then 
drawing upon the falls of the Rideau River at 
Manotick, and thence at different points of the 
river ronte up to a point nearly twenty-five miles 
from Brockville, where steam will be used. 


Cincinnati,—The Supreme Court has affirmed 
the decision of the Superior Court in the suit of 
the city against the Cimeinuati Inclined Plane 
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Railway Company (Mt. Auburn Electric Rail- 
way). The effect of the decision is to forfeit the 
franchise under which a portion of the road is 
operated. This leaves the road absolutely with- 
out the right to operate. If it cannot get an- 
other franchise it must cease business. That 
franchise will be the subject of competitive bid- 
ding. no doubt, as itis now the rule to require 
such bids for franchises. The portion forfeited 
is from the inclined plane down into the city and 
one track of the portion on Mt. Auburn. 


The Miniature Electric Yacht. 


The cut Fig.1 ilustrates a new medel miniature Electric 
Yacht devised by M. R. Rodrigues, length 26 inches, beam 


646 Inches, finely finished anc coated with six coats of 


bard paint and lastly with ship varnish, making a boat 
that will stand nard boy-service as well as beling ap orna- 
ment to any parlor. 

The motive power consists of the Rodrigues No. 1 
Premier Motor, geared, not belted, to the shaft holding 
the propeller or screw. Every siz2 of two and three blade 
screws las been tested with the result that the two-blade 
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Bennington, Vt.—The bill to incorporate the 
Bennington and Woodford Electric Railroad 
Company, now before the Legislature of Ver- 
mont, names Wm. J. Turk, C. W. Crispell, C. E. 
‘Keefe, John Robinson, Amos Aldrich, C. H. 
Mason, D. A. Gorton and H. W. Martin as in- 
corporators. By its terms the capital stock of 
the company may consist of not more than $200- 
000 and not less than $10,000. The proposed 
line is to run from some point in the village of 
Bennington, easterly through Bennington, Wood- 
ford, Glastenbury, Dover: Somerset, Penran 
and Wilmington. The Bennington and Wood- 
ford Construction and Improvement Company is 
also asking for a charter. The persons named 
as incorporators are W. J. Turk, C. W. Crispell, 
C. E. Keefe, John Robinson, D. A. Gorton, 
Amos Aldrich, L. W. Winchester and H. W. 
Martin. The capital stock is placed at not over 
$300,000 and not less than $10,000. The purposes 
of the company are to bnild electric railroads, 
telegraph and telephone lines, hotels and other 
structures. There is also the application for a 
charter for the Bennington Electric Railroad, 
which is to run from Bennington to Walloomsac, 
via North Bennington. 


A New Firm. 


The firm of Metcalfe & Moeller, electrical engineers, just 
started in business at 348 Ninth avenue, New York, will 
make a specialty of repairing all kinds of electrical ma- 
chinery and rewinding dynamos and motors of all makes. 
It affords us pleasure to commend the new firm to all who 
use electrical machirery, aud to the trade generally, be- 
cause we feel contident of their ability to give thorough 
satisfaction in al] they undertake to do. Mr. G.R. Metcalfe. 
M. E., the senior partner, was formerly an editor of this 
paper, and has had a great deal of practica? experience in 
electrical work, having been connected ad various times in 
past years with the Edison United Mfg. Co., the Daft 
Elec. Co., the Sprague Elec. Ry. and Motor Co. and the 
Edison General Elec. Co. Mr. F. Moeller, the other part- 
ner, is higrly endorsed by all who know him. He is a 
graduate of the scientific department of the University of 
New York. We wish the new firm @ successful and pros- 
perous career. 


The Rae Electric Company. 


The Rae Electric Manufacturing Company, Limited, has 
been organized at Detroit. The objects of the corporation 
are the manufacture of various electrical working devices, 
dynamos, motors, etc. The stockholders are Frank B. 
Rae, F. H. Date, John Heffron and B. H. Scranton. F. B. 
Rae is chairman of the corporation, with F. H. Date as 
secretary and B. H. Scranton as treasurer. 


The Wallace Electric Company. 


The Wallace Electric Company, 807 Dearborn street, 
Chicago, have issued a neat catalogue, illustrating thelr 
complete line of overhead rallway supplies, all of which 
have been on the market for some time and proved to be 
Satisfactory through extensive use. 

The Wallace Company also announce that they are pre- 
pared to sell a new incandescent lamp, the “Brilliak,” 
which is claimed to be of a high standard of excellence. 


Contract for Standard Cable. 


The Board of Fire Commissioners of New York have 
awarded the contract to lay fifty miles of wires of the de- 
partment underground to the Standard Underground 
Cable Company for §2#,959.51. The work must, the con. 
tract provides, be done in 100 days. The territory covered 
is south of 130th street. 


The Hart & Hegeman Company. 


The Hart € Hegeman Company of Hartford are doing 
the best business ip their history. In one day of last week 
orders were recelved for over 2,500 of the well-known Hart 
switches. 


screw of 214 Inches diameter has been decided on as giving 
the best results. 

The battery Is the special cell made expressly for Mr. 
Rodrigues and used for the boat only. The batteries are 
not sold separate. There is no glass jar and when the 
cell 1s once charged it will run the boat at a speed of about 
three miles an hour at a cost of one cent per hour. One 
charge of five ounces of electropoton solution will last from 
one to two hours. 

The motor and battery can be taken out of the boat In 
an instant andthe boat cleaned thoroughly mside and 
outside without trouble.. There is nothing that will cor- 
rode by the action of water, all the internal parts being 
well protected with paint. A switch on the stern deck 
opens and closes the circuit. 

Mr. Rodrigues also makes the same boat without the 
cabin top, and sels the motor and bracket with screw 
shaftcomplete So that any boy can fit it to any boat with 
little trouble. 

Cut Fig. 2 represents the motor, on bracket, with 
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screw, ready to be putin boat. To do thisthe propeller 
is taken off the shaft, a hole is bored through the stern in 
the proper place, and the propeller shaft tnserted and 
made watertight. The screw is now put on, and when the 
battery is put inthe boat is ready for business orto be 
put tpto commission. 


INCORPORATIONS. 


The Hunterdon Electric Coinpany,Lampbert ville, N.J.—to 
manufacture, generate and store electricity for light, heat 
and power and traction power. Capital stock, 830,000. 
Promoters: Wm. B. Bratten, Lenni, Pa.; W. Alex. Robin- 
son, Geo. W. Jacobs, Jr., Philadelphia. 


The Marble City Water and Power Company, Marble 
City, Colo.—to construct a ditch and reservoir for water 
power to furnish electric light to the town of Marble City. 
Capital stock, $100,000. Promoters: Robert Hays Kline, 
Philadelphia, Pa.; Wm. W. Wood, Alexander J. Mitchell, 
Marble City, Colo. 


The Rae Electric Manufactuilng Company (Limited) has 
filed articles of association with the register of deeds at 
Detroit, Mich. The capital stock Is $2,000, and 18 held by 
Frank B. Rae, Benjamin H. Scranton, John Heffron and 
Frederick H. Date. ' e 

The Power Development Company, San Francisco, Cal.— 
to generate, produce and develop water and electric 
power ; deal in water rights ; build and operate water and 
other works, mills. factories, machinery ; transmit Nght 
and power for all purposes. Capital stock, $500,000. Pro- 
Moters: Albert Miller, Edw. W. Hopkins, Chas. A. Grow, 
Chas. Webb Howard, San Francisco ; Carroll N. Beal, New 
York City. 


The Cleveland and Elyria Electric Railroad Company, 
Berea, Ohlo—to construct, maintain and operate an elec. 
tric ratlroad between Cleveland, Elyria, Wellington and 
Oberlin, furnish electric light, beat and power, etc. Cap- 
ital stock, $200,000. Promoters: E. T. Pomeroy, Berea; 
M. A. Sprague, A. W. Bishop. 


The Columbia, Ironville and Mountjoy Street Ratlway 
Company, Philadelphia, Pa.—to construct, maintain and 
operate an electric railway. Capital stock, $200,000, Pro- 
moters: W. N. Boyer, Sam’) R. Russell, Anthony H. Dill- 
man, Philadelphia. 


The Capital Electric Company, Springtield. I11.—to pro- 
duce and furnish electricity tor light, beat and power, and 
furnish electrical applications and electrical discoveries. 
Capital stock, $60,000. Promoters: Jno. McCreary, Peter 
W. Harts, Fred. H. Buke, Geo. Pastield, Edwin A. Wilson. 


The Salina Telephone Company, Salina, Kan.—to con 
struct and Operate a line of telephones in Salina and in 
otber cities of Saline County. Capital stock, $10,000. Di- 
rectors: D. A. Van Trine, Ira S. Van Trine. A.M. Camp- 
bell, J. O. Wilson, all of Salina, and R. H. Allerton, of Kan- 
sas City, Mo. 


The Pioneer Electric Light Company of Barnet, Vt. 
Barnet, Vt.—to furnish light and power at Barnet 
Capital stock, $3,000. Promoters: H. E. Wilson, W. H. 
Burbank, Sherburn Moore, E. E. McGaffey, H. A. Gil- 
fillan, Barnet. 


Attleborough Steam and Electric Company, Attleboro, 
Mass.—to produce, use and generate electricity for light, 
heat and power ; manufacture and deal in machinery used 
for the purpose. Capital stock, $65,000. Promoters: Wm. 


A. Walton, Wm. H. Haskell, Homer M. Daggett, Jr.. The- 
.ron I. Smith. 


The National Electrical Company, Louisville, Ky.—to 
manufacture and sell electric cigar lighters, electrical de- 
Vices of all Kinds. Capital stock, $20,000. Promoters - 
Jas. E. Gaither, J. W. Dawson, G. W. Eneby, J. C. Bowan, 
F. Eneby, J. M. Gilmore, Loutsville, Ky. 


The Cook Elevated Electric Railway Company, Chicago, 
1l.—to manufacture and construct elevated railroads, 
materlal and equipments relating thereto: authcrize 
others to construct the same; procure and use patents 
relating thereto. Capital stock, $10,000,000. Promoters: 
Mark Sands, James E. Gaule, Carl H. Leopold. 


Tyee Consolidated Mining Company, San Francisco, 
Cal.—to do a mining and willing business ; build and oper- 
ate water works, electric light and power systems, steam- 
buat lines and ferries; dealin merchandise. Capital stock, 
$10,000,000. Promoters: Maurice E. Griffin, Wm. B. Way- 
cott, Richard F. Lewis. 


The Mount Gilead Electric Light and Power Company, 
Mount Gilead, Oh!o—to build and operate electric light and 
power plant. Capital stock, $15,000. Promoters; T. J. 
Carinack, Cleveland, Ohlo; E. T. Bowen, M. J. OAT- 
mack. 

The American International Electric Company, Haw- 
thorne, N. J.—to manufacture, sell, lease and deal in elec- 
trical and other mechanical machinery and appliances. 
Capital stock, $200,000. Promoters: Henry B. Oakman, 
Frederick A. Bellvue, Brooklyn, N. Y.; Frank M. Ashley, 
Hawthorne. 


The Anchor Electric company, Portland, Me.—to carry 
on an electric lightiug, heating, telephone, telegraph and 
ratlway business. Capital stock, $7,000. The officers are: 
President, J. W. Thompson, New York; treasurer, G. H. 
Haulenback, New York. 


Articles of incorporation of the Paragould Electric Light 
Company have been tiled with the Secretary of State at 
Little Kock, Ark. ‘I'he capital stock is $5,500, all but $175 of 
which 1s paid up. The incorporators are T. H. Wyse, D.A. 
Bertig, Richard Jackson, simon Jacobs and T. B. 
Kitchens. 


Chappaqua Electric Light and Power Company—to carry 
on Operations in the towns of New Castle, Bedford and 
Mount Pleasant, and the village of Mount Kisco, West- 
chester County. Capital stock, 830,000. Directors: Frank 
B. selleck and Bertha G. Selleck, of New York City, and 
Jobn S. Quinby, of Chappaqua, Westchester County, New 
York. 


Grand Island Electric Land Company of Buffalo—to deal 
in real estate, etc. Capital stock, $20,000. Directors: J. L. 
Van Buren and J. Q. Baker, of Dunkirk, and Charles W 
Holland, Jr., of Buffalo. 


The Kiver Telephone Company, Tomahawk, Wis. Capl- 
tal stock, $2,000. Incorporators: William H. Bradley, 
of Milwaukee ; Jobn Landers, of Merrill, and F. H. Wood- 
worth, of Tomahawk. 


The Badger’ Telephone Company, Poy Sippi, Wis. Cap- 
ital stock, $2,000. Incorporators: H. A. McWayne, B. A. 
Barr, W. E. Carpenter, John Boyson and Jonathan Mont- 
gomery. 


The Eureka Electric Manufacturing Company, 8t. Louis, 
Mo.—to manufacture and deal in electrical appliances, etc. 
Capital stock, $30.000. Promoters: Alfred Bevis, C. H. 
Longstreth, Daniel W. Smith, all of St. Louis. 


New Utrecht Hygiene Ice and Manufacturing Company— 
to manufacture and deal tn artificial and natural ice, elec- 
trical or gas appliances, lamps, etc., in the Thirtteth 
Ward of Brooklyn, N. Y. Capital stock, $225,000. Direc- 
tors: Harry W. Hatch, Hector M. Hitchings, Albert E. 
Lazzaro, Frank Muehlfeld and William A. Powell, of New 
York City. 

Cook County Electric Railway, Light and Power Com- 
pany, Chicago. Ill. Capital stock, $500,000. Incorporators: 
Clarence N. Durand, Abner T. Young and Charles Green- 
wood. 


A certificate has been filed at the office of the Secretary 
of State at Springfield, changing the name of the Star 
Electric Lamp Company of Chicago to the Sunbeam 
Lamp Manufacturing Company. 


The National Electric Reminder Company, Chicago -to 
manufacture electrical devices. Capital stock, $250,000: 
Incorpo! ators: Siegfried Rosenfield, August Binswanger , 
David C. Thoms. 
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Science This is the question very per- 
or tinently asked by a Pittsburg 
Fraud ? daily paper in reporting the re- 


cent attempt of ‘‘Dr.” J. Allen Hornsby to organ- 
ize in that city a branch of the National School 
of Electricity of which he and ‘ Prof.” J. P. 
Barrett, of Chicago, were the founders. There 
was a preliminary meeting at which Mr. Hornsby 
was present, and he seems to haye been ques- 
tioned rather severely, but from his replies we 
take it that he was not embarrassed in the least. 
His motto for the evening was evideutly the old 
one, that ‘‘ A lie well stuck to is as good as the 
truth.” 

For the first time in the brief career of this 
organization, the prospective students decided to 
make a thorough investigation before contrib- 
uting their money to the philanthropic pro- 
moters, aud a committee was appointed for that 
purpose. It was stated to Mr. Hornsby that 
both Edison and Tesla had disclaimed any con- 
nection with the schoo! and had forbidden the 
use of their names, but he denied this stoutly 
and at some length. 

We areconvinced that the Pittsburg b-ys have 
made a move in the right direction, and that a 
thorough investigation from other proposed 
branches will substantiate all the charges made 
in these columns and save a great many am- 
bitious young men from wasting their money. 

Our opinion of the whole scheme of this 
National School of Electricity, published when 
the organization was first announced, has been 
fully confirmed. . 

The promoters were shrewd enough to secure 
the co-operation of two or three good and honest 
men, like Profs. Shepardson and Thomas, and 
the scheme of popular education on the lines 
proposed is sensible aud praiseworthy within 
certain limits; thus the evil was mixed with 
enough good so thatthe public generally, and 
those men whose names were used without war- 
rant, disliked to make serious criticism of the 
school as a whole. 

ELECTRICITY has already pointed out the good 
and the bad. Our main contention is that no 


enterprise of this nature should be allowed to 
sail under false colors, and that it is the duty of 
the technical press to point out the fraudulent 
misrepresentations made, in order that intending 
students may be better able to estimate the 
probabilities of their securing what is promised 
them. . 

The chief promoters of the school have from 
the first made false and fraudulent claims. A 
letter over the autograph signature of J. A. 


Hornsby, dated November 5, shows that they 


still use the names of Edison and Tesla as the 
heads of the faculty, though both of these gentle- 


` men have distinctly deniedany connection with 


the school and requested that the use of their 
names be stopped. That they have not made 
their position in the matter more public may be 
assumed to be due to their kindly feeling for 
Prof. Shepardson, Prof. Stine and the others, 
who have not been so quick to realize the unfor- 
tunate position they sare placed in as associates 
of men like Hornsby. 


Another fraudulent claim is that the project is 
philanthropic. It isintended to be a money-mak- 
ing scheme and nothing else. The intentions of 
the exemplary professors last mentioned are no ` 
doubt philanthropic, but they do not handle the 
cash. If the branches so far projected are all 
finally organized, Hornsby and Barrett will 
make more money yearly than they could at hon- 
est labor in ten years, 

The third fraudulent claim is the most repre- 
hensible of all, and has therefore been made with 
more caution. It is that young men having 
slight previous knowledge of the subject can be- 
come proficient enough in electrics during the 
brief course of study to enable them to secure 
positions as engineers cr practical electrical me- 
chanics. Not one out of five hundred can do 
this. 

It is only a matter of ten or twelve years since 
New York (and possibly other cities) was cursed 
with so-called telegraph schools in large numbers. 
During the administration of Mayor Hewitt they 
wereall closed up as frauds upon the public, being 
placed upon the same basis as the green-goods 
business, &xcept that the profits in the telegraph 

schools were not large enough to warrant the 
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payment of sufficient money to tbe police to se- 
gury protection. ‘Phe teaching of telegraphy in 
this way was, of course, simplicity itself in 
comparison with the task assumed by these 
schools of electricity. 

The weak spots in this scheme are pointed out 
for the public benefit, and we recommend the 
appoinment of other committees of investiga- 
tion like the one at Pittsburg, and they should 
begin their work on the recent record of J. A. 
Hornsby, the guiding spirit of the enterprise. It 
will be found that there is no truth in him and 
that he does not possess enough intellect to con- 
ceal his chief weakness, which is falsifying. 

His blatant and impudent defence of the elec- 
trical quacks who disgraced the entire electrical 
department at the Fair by their presence, in an 
attempted reply to the severe castigation admin- 
istered by Prof. Sylvanus P. Thompson at the 
official banquet last year, was sufficient to char- 
acterize him as ignorant. ill-bred and void of all 
moral sense. His misstatements at Pittsburg 
show that his sense of truth has not improved 
during the past vear. 

If the National School of Electricity is to re- 
tain any measure of public confidence it must 
drop some of its men and change its methods. 

* * * 

Is There The activity of the various 
a Short Cut so-called schools organized 
to Knowledge? as commercial undertak- 
ings for the purpose of teaching electrics, mining 
engineering and other branches of science by 
correspondence methods or by weekly evening 
classes, in various communities, and the partiel 
success which some of these. schools have 
achieved, gives conclusive proof of the existence 
of a widespread thirst for knowledge among the 
thousands of young men who either did not have, 
or failed to take advantage of, early opportuni- 

ties for education. 

We hold that this army of young men is en- 
titled to all the information possible from men 
of education who are qualified to give intelli- 
gent opinions and whose views would be of 
value as to the probability of their getting what 
they pay for from these schools. The subject is 
worthy of full discussion before the American 
Institute of Electrical Engineers, whose member- 
ship embraces many proficient electrical engi- 
neers who have had the benefit of college training 
and others equally proficient who have had no 
such advantages—self-educated men. 

The benefits of study, the desirability of any 
degree of education on any subject, are so far 
beyond dispute that thinking men always have 
the greatest hesitancy in condemning off-hand 
any educational project. Yet it must be ad- 
mitted that there are many weak spots in all 
these schemes, which are made distinctly com- 
mercial matters by their promoters. Would not 
a full discussion result inthe formulation of some 
plan by which a reasonable understanding of the 
elements of electrics could be secured at small 
cost by the young men in all our cities ? 

Some few points may be regarded as settled‘in 
advance : l 

No one is justified in expecting that he will be 
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fitted to obtain employment as an electrical en- 
gineer by a course in any of these schools, 
Every mechanic engaged in an electrical 
workshop should be justified in expecting that 
he will be better fitted for his present position 
by the course, that he will know more about 
his business, and that he will acquire a founda- 
tion upon which he can build by personal effort 
a solid technical education, the degree of which 
will depend entirely upon the earnestness and 
the length of time in which he applies himself; 
and that any school which makeseven the slight- 
est misrepresentation is unworthy of any con- 
fidence—/falsus in uno, falsus in omnibus, — 
The idea of the Brooklyn Electrical Society in 
taking into membership any young man who is 
interested, holding weekly meetings of a rather 
informal nature where even the most elementary 
discussions may be carried on without any em- 
barrassment, always attended by some une or 
more men of high attainments in the science, 
giving an entire winter’s schooling at insignifi- 
cant cost and no pecuniary profit to any one, 
must be commended without reservation. The 
Brooklyn Edison Company opens its psrlors free 
of charge for those meetings, and Mr. Barstow 
gives the use of all the station testing apparatus. 
There must be a hundred other central stations 
which would cheerfully perform a like service to 
the canse of popular scientific information if the 
matter were brought to their attention. There 
is, we believe, a club of this nature in Chicago. 
In no branch of industry is there greater need 
of knowledge, and the men who have worked 
their way to the front without early advantages, 
of whom there are many, shonid be and are 
anxious to make the path easier for similarly situ- 
ated young men just entering the business in 


| humble positions. 


EveEcrricity extends the right hand of fellow- 
ship to every enterprise and every society which 
conducts its affairs intelligently and honestly. 


X * * 
The Point We note the difference of opin- 
of ion existing in the sanctums of 
View, our contemporaries, the Elec- 


trical Engineer and the Electrical Pevicw, as to 
the success or non-success of the Railway Con- 
vention at Atlanta. The former saw little to 
commend in the meeting, and the latter cannot 
find enough fulsome adjectives in the dictionary 
to express its feelings. There should be no con- 
troversy, as it is simply the result of looking at 
things from a different point of view. The 
editorial mind of the former cannot interest itself 
in anything less than higher mathematics, hyste- 
resis, electrical resonance or magnetic viscosity, 
while that of the latter rarely rises above: the 
plane of commercial reading notices and inane 
jokes. The argument recalls Sidney Smith’s 
story of the two fishwomen forever quarreling 
from opposite sides of the fence which separated 
their back yards—they never came to an agree- 
ment, because they always argued from different 
premises, 

ELEcTRICITY, standing upon a higher eminence 
than either of these esteemed contemporaries, is 
thus able to take a broader view of things, 
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Hence our report of the Convention revealed a 
keen appreciation of the business and social 
sides aud our regret that the Proceedings proper 
were not of a more educational character. 


* * * 
Rapid Transit Not the least welcome result 
for to New Yorkers of the recent 


New York. election was the large major- 
ity cast for the pledging of the city’s credit in 
the great rapid transit scheme which for several 
years past has engrossed publie attention. It 
will be remembered that @ Rapid Transit Commis- 
siou was appointed to devise ways and means for 
accomplishing this much-desired result, and that 
after spending much time and money in drawing 
up plans and specificati ons their labors came to 
naught by reason of the inanely foolish “ safe. 
guards " within which they hedged the franchise. 
It will be remembered how after all this labor 
this Commission put up the franchise at public 
auction, and how no one would have it asa gift 
as it stood because of the burdensome require- 
ments and restrictions by which it was hedged 
about (we believe there was one bid of a few 
tLousand dollars, which only served to emphasize 
the ridiculousness of the plan), and how this 
same Commission wrote themselves down as 
asses by abandoning their plane at once at this 
this first rebuff. We cannot go into the history 
of this rapid transit project at this time, but it is 
all too recent for anyone to have forgotten how 
the hope of its fulfilment became so long de- 
ferred asto make the New Yorkers heart sick 
until the plan was crystallized of building the 
road at the city’s expense and leasing it to pri- 
vate parties to construct and operate under cer- 
tain conditions which should relieve the city of 
the burden of additional taxation. We believe 
it was ex-Mayor Hewitt who first evolved this 
scheme, and although it was _ strongly 
opposed by some at the time, it gradu- 
ally grew in favor until it resulted in the 
necessary legislation, leaving the question open 
to the people. The people answered in the 
affirmative at the recent election by a majority 
of nearly 70,000 votes, and itis vow, according 
to the letter of the law, mandatory upon the 
Commission to begin construction within thirty 
days after the result of the election is made 
known to them. This would certainly seem sat- 
isfactory, but we see from one of the interviews, 


published elsewhere, that it is open to another in- 
terpretation. 
Those who try tu harmonize the teachings of 


' the Bible with those of science tell us that we 


are not to interpret the six working days of crea- 
tion as meaning six ordinary days of 24 hours 
each, but as periods of time, and they adduce a8 
authority for this another Scriptural passage 
which says ‘‘a thousand years are but aday in 
the eyes of the Lord.” Now, from past experi- 
ence, the average New Yorker has learned to 
place somewhat the same interpretation upon the 
days of thè Rapid Transit Commissioners, and 
they will naturally be appreuensive when they 
read Secretary Delafield’s remarks, He says, in 
referring to the thirty-day claase, “ That clause 
must be read in connection with that part of the 
act which gives the Commission the right to 


change or modify the plans or even to adopt new 
plans,” 
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Under the Searchlight. 


Views and Cpinions on Timely Topics. 


Sn 


Tar following has been received from a Cin- 
cinuati man of good judgment who has been well 
posted on electric lighting matters in that city 
from the beginning of the first station : 

“Tt isthe belief in this commnnity that the 
present management of the local Edison Com- 
pany, brought about by Coffin, isin the interest 
of the Cincinnati Gas Company, and that 
through this interest the Ediron plant will even- 
tnally be wrecked. We infer that Mr. Beggs is 
capable of carrying out such a design. The city 
government is controlled and directed by the 
gas company, and the company has great influ- 
ence with the local press, so that much is sup- 
pressed, bnt every action and every occurrence 
confirm what many believe.” 

We are inclined to look with skepticism upon 
this view of the case. Can it be possible that 
the Association of Edison Illuminating Com- 
panies have placed the conduct of their fight 
with the G. E. Company in the hands of a paid 
agént of that company ? 

If it transpires that the Cincinnati Edison sta- 
tion is burned or blown to atoms by an explosion 
—well, this would be a curious coincidence, as 
the novelists say. 

x * * 

A Cuicaco firm is offering six World’s Fair 
souvenir spoons for 99 cents, and states in the 
advertisement that the price during the Fair was 
$9 for the set. We thought last year that things 
were pretty high in Chicago, but we failed to ap- 
preciate the highness of the height. 


X X * 


Mr. J. W. AYLSworTH, who was mentioned re- 
cently in these columns as the chemist who left 
the employ of the Harrison Lamp Works and 
carried away with him the art of making tbe 
special filament which fora time raised the Edi- 
son lamp above the rank of the poorest on the 
market, announces that he is in business for him- 
self and will supply filaments to the trade. We 
thonght he would turn up somewhere. Mean- 
time the Edison people are still making a bam- 
boo filament as in the days of long ago. 

x xXx % 

Tar Wall Street stock market is the first and 
most reliable index as to geveral business con- 
ditions, and stoeks are booming. The building 
of electric railroads, lighting plants and exten- 
sions to central stations will soon be under full 
headway, and the concerns who are liberal with 
printer’s ink during the next three months will 
get the lion’s share (not the tiger’s) of the busi- 
ness for the coming year. 

x % * 

THE TROUBLEs and disaffection at the Harrison 
lamp works are widespread throughout the force, 
and deep seated. Independent lamp makerscould 
ask for nothing better (or worse) in the condition 
of their leading competitor’s business. Nearly 
all the best men (not the ornamental kind, but 
those who know how to make good lamps, ) have 
resigned during the last few wecks, one of the 
latest to retire being Mr. Ackerman, foreman 
of the pump department, and the con- 
dition of affairs is bordering upon chaos. The 
trouble dates back to the time when, as we re- 
ported, Mr. Upton was treated with discourtesy 
by his superiors, and men of vastly inferior 
ability were given higher authority. They have 
lost the filament process upon which they had 
spent thousands of dollars, and it does not look 
as though they had anyone left with enough skill 
to work it out again. Travelers over the Pennsyl- 
vania Railroad a year from to-day will no 
doubt read that mammoth ‘‘To Let” sign 
Which we have predicted, nailed in a conspicu- 
ous place on the large factory at Harrison. 


ELECTRICITY. 


WE HAD supposed that the Ferris wheel would 
hold the wheel record for some years, but must 
acknowledge our mistake. There has been 


_ found in the head of one of the officers of the 


G. E. Company a wheel ten feet greater in 
diameter than the Ferris wheel; this wheel is sur- 
rounded by other wheels of various sizes, the 
entire mass of wheels constantly revolving in as 
many different directions as there are wheels. 
This officer is the cne who says : ‘‘I have received 
an order from Mr. Yerkes for $5,000,000 worth 
of generators and motors, and the contract will 
probably run up to $4.000,000 more.” 
. x %* * 

THERE appears to be no doubt of a well or- 
ganized conspiracy in the Harrison Lamp Works 
against a certain officer in the works wbo has 
proved himself too good for his surroundings. 
Whether this conspiracy succeeds or not it looks 
as though the business would be wrecked, equally 
from inside and outside influences. There 
should be a new committee appointed, Mr. Ord, 
a committee of investigation. ELECTRICITY can 
supply you with the names of several witnesses. 

x * X 

WE suppose that at the time of the Cleveland 
Convention of the N. E. L. A., in February, the 
New York Central Railroad will have an gppor- 
tunity to demonstrate that they can furnish the 
finest special train which has been made up. We 
suggest that they give us the famous engine No. 
999, and show us between New York and Buffalo 
what electrical engineers must do before we can 
beat steam traction for heavy and rapid railway 
work. Ifthe record time of the Empire State 
express could Le beaten, the Association would 
get several columns of free advertising. 

yY X% X 

THE size of the majorities for the victorious 
party in the recent election showed that several 
hundred thousand voters did not have enough 
chazge, 

x * X 

INTENDING investors will do well to take cogni- 
zance of the fact that valuable electrical patents 
are growing scarcer every year. The prospects 
of commercial success for a new device should 
bo considered apart from the value of the pat- 
ent itself, which nine times out of ten is nil. 
Judge Acheson’s decision in the feeder and 
main case would make a good text book for in- 
tending investors. 

x * X 

AFTER HIS appointment as assistant to Prof. 
Barrett, Mr. J. A Hornsby secured the position 
of foreign representative of the World’s Fair 
Electrical Department by reason of the strength 
of his claims that he spoke the German language 
fluently, having been educated at Heidelberg 
University. After he bad gone abroad, a member 
of his own family, sitting in bis office in Jackson 
Park, unwittingly stated in the presence of some 
of the World’s Fair engineers that Mr, Hornsby 
had never been abroad, that his knowledge of 
German was limited toa few stock phrases such 
as ‘‘ Zwei bier,” ‘Bitte giebt mir kartoffeln,” 
and ‘Bitte um entschuldigung,” which he had 
learned while living with a German family at 
St. Louis; aud that his rather narrow English 
education was received at Heidelberg College, 
Tiffin, Ohio. 

* Xx * 

LONG BEFORE the G. E. consolidation, Mr. 
Coffin bad come to look upon the Mather 
Electric Company with special aversion. Every 
effort was made to drive them out of business. 
These efforts did not cease after the consolida- 
tion. It is theref: re with some pleasure that we 
note the renewed activity of this company, and 
their continued presence in the race for busi- 
ness. Many of Mr. Coffin’s old-time enemies 
will be here long after he has retired. 
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Ir THe reported consolidation of electrical in- 
terests in Toledo is a fact, it is sa plain as 8 
pikestaff that there will be a splendid opening 
there for a new independent lighting station. 
The handicap of the ‘‘ consolidated” company 
is shown by the following figures. giving the 
basis on which the local companies were taken 
in to the $5,000,000 combine : 


Consolidated plant......... cscs er eccecereecencneees $8,000,000 
HODINSON’S PlaNt.......ceccecccccccccs scence ccseness 1,400,000 
Toledo El ctric COmpany........essacsseesesesceneo 350,000 
Western Electric CO. ...... cece ee ec eee eee e en cence ,000 

TOUR 5 cose sins SGN o5 bk Se GRR w Renee NNR ree sret $4,950,000 


Who will be the first to let the air of compe- 
tition into this balloon ? 
x * * 


Was This Wheel Too Strong ? 


(From the Indianapolis News.) 

The six-foot flywheel attached tothe machinery of the 
electric-light plant at Elkhart flew into fragments, a sec- 
tion going through a wall, while other sections were 
thrown through the roof. Three dynamos were badly 
damaged. Several pcrsons were imperilled, but Harry 
Hill was the only one injured and he but slightly. 

We advise. Mr. Harry Hill and the other people 
who were imperilled by this accident to consult 
the editor of the Electrical World, who can no 
doubt tellthem whether this foolish wheel yielded 
to centrifugal or tangential stress. One thing 
seems to be certain, that one section of the 
wheel went off at è tangent, and the editor of the 
Electrical World did the same thing in his 
recent remarks on the bad habits of flywheels. 


x * X 
Nothing Small About These Figures. 


Has the Press Agent Recovered His Old-Time Buoyancy? 


(From the N. Y. Advertiser.) 
An officer of tbe General Electric Company states that 
he bas received an order from Mr. Yerkes, of Chicago, for 
$5,000,000 worth of generators and motors, and that the 


. contract will probably run up to $4,000,000 more. Yerkes 


cannot use this amount of machinery ln his surface lines, 
hence it is conceded that it is for the Metropolitan Ele- 
vated. 

Allowing the price of car equipments of this 
nature to be about $1,000, Mr. Yerkes is appar- 


' “ently preparing to equip 5,000 cars at once, and 


2,000 or 3,000 more in the near future, say by 
Thanksgiving day. 

The full sıze of this contract can only be taken 
in by comparison. According to the best statistics 
available there are only 4,733 cars of all kinds 
(cable, horse and electric) in use in Chicago, of 
which the Lake street elevated line has only 
found use so far for 125. ; 

This was a great contract—if the statements 
are true. 

But wo fear the press agent got his figures 
mixed with those Republican majorities of which 
we have been reading. 


LATER. 


= 


Also Slightly Different. 


(From the Chicago Journal.) 


Charles T. Yerkes, ofthe West and North Chicago Street 
Rallway Companies, closed àa contract in New York City 
last night with representatives of the General Electric 
Company for the delivery on or before March 1, 1895, of 600 
motors, and generators of 3,600 horse power. 


Six hundred motors are required for three 
hundred cars. . 
* * * 
Well, Well, Well! 


Absorptive C. Has Made One More Consolidation, 


(From the New York Herald.) 


President Coflin, of the General Electric Company. and 
N. B. Ream, of Chicago, are about to consolidate four elec- 
tric companies at Toledo—the Consolidated Street Car 
Company, the Toledo Electric Street Railway Company, 
the Toledo Electric Company and the Western Electric 
Company. 
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Popular Electrical Science. 
II. 
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Speaking Along a Ray of Light. 


ee 


BY NELSON W. PERRY, E. M. 


Communication between distant points by 
means of flashing lights according to a predeter- 
mined code is perhaps the oldest method of teleg- 
raphy known, and reaches its highest develop- 
ment inthe heliostat by which the sun’s rays 
are reflected in geodetic operations. Especial 
interest has been excited in this method of signal- 
ing by the discovery of several bright spots upon 
the disk of Mars, and the conjecture of some the- 
orists that this indicated an attempt on the part of 
the inhabitants of that planet to communicate 
with us. However pretty this thought may be, 
astronomers give it no place whatever, and we 
will doubtless have to ascribe the peculiar and 
unusual phenomena to some commonplace natural 
cause and not tothe whim of human design. But 
it is not of this method of signaling that I have 
to speak in this Paper, but of the utilization of a 
ray of light, or rather a bundle of rays, for the 
purpose of communicating articulate speech in 
exactly a similar manner to that in which we 
now use & copper or iron wire for the transmis- 
sion of speech in telephony. 

The basis of the first successful attempt to sub- 
stitute a light ray for the telephone wire depended 
upon a peculiar property possessed alone in any 
appreciable degree by the metal selenium. The 
peculiar;property referred to consists in the 
marked influerce which light has upon the con- 
ductivity of the metal. It was found that when 
the metal, which in many of its chemical and 
physical relations resembles sulphur and fellu- 
rium was heated for some time to 100°, and then 


allowed to slowly cool, it assumed a crystalline. 


form, whose electrical conductivity varied quite 
materially with the intensity of the light to 
which it was exposed. Thusina given specimen 
whose resistance was 1,200 ohms in the dark, the 
resistance was but 600 ohms in the daylight. 

In the telephone transmitter the electrical re- 
sistance of the circuit is varied in consonance 
with the sound waves of thespeaker which set in 
vibration a diaphragm against which tbey are 
directed. There therefore results an undulatory 
current of electricity in the circuit, which corre- 
sponds in every way with the sound waves of the 
human voice. Atthe further end this varying 
current passes through the coil of an electro- 
magnet and causes its magnetism to vary in like 
manner, and this setting in vibration asecond dia- 
phragm in exact synchronism with the one in the 
transmitter, gives rise to air waves like those pro- 
duced by the speaker, and we have at the further 
end an exact, or nearly exact, reproduction of 
the words originally spoken. In the telephone 
transmitter the variable current is usually pro- 
duced by varying the pressure between two con- 
tacta, this being done by connecting one of those 
contacts with the diaphragm which we set in 
vibration by the voice. It is clear that if we can 
produce a variable current in any other way it 
will enable us to transmit speech, and one such 
other method is at once suggested by the suscep- 
tibility of selenium to light. If we could vary 
the intensity of a light ray to correspond with 
the sound waves of the voice, we might by caus- 
‘ing this ray to impinge upon 4 piece of selenium 
placed in an electrical circuit at the distant 
point vary that electrical current in a similar 
manner, aud cause a telephone to respond as be- 
fore. Thisis exactly what Prof. Bell did. He 
sueceeded in transmitting articulate speech by 
making a beam of light, which a mirror reflects, 
vibrate, the vibrations being of the same kind as 
those produced in a diaphragm when spoken to. 


` 


ELECTRICITY. 
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He used athin mica or glass plate as a diaphragm, 
which, by being silvered, served at the same time 
as amirror. Reference to Figs. 1 and 2 will 
make it clear how this was accomplished. The 
source of light is represented by L, Fig. 2. The 
rays from this source are rendered parallel by 
passing through the lens A, and are reflected 
back from the mirror B tothe parabolic reflector 
D, Fig. 1. The details of the mirror B, which is 
also the transmitting instrument, are shown in 
Fig. 3. In this B isa very thin mirror of glass 
or mica mounted in a wooden frame so as to 
leave a shallow sir chamber D between the back 
of the mirror and the back of the frame. Lead - 
ing into this air chamber is a conical speaking 
tube C. The parabolic reflector into which the 
light rays are reflected has this property, that it 
will reflect all rays that enter it parallel to ita 
axis to one point, called its focue. It therefore 
acts asa focussing lens of glass, and might be 
replaced by such if the latter could be made 
large enough at a reasonable cost. It will not. 
however, reflect rays to this point that are uot 
thus parallel fo the axis of the reflector. If now 
the mirror B isa true plane,and it be placed ina 
proper position, it will reflect all of the parallel 


constantly changing with the changing light in- 
tensity with which it is illuminated, and T is an 
ordinary telephone receiver. It is clear that 
there is needed no mechanical connection be- 
tween the transmitter Cand the receiver D, and 
that communication could be carried on through 
space as far as light can penetrate. Were it pos. 
sible for an inhabitant of the sun to thus vary the 
intensity of the solar rays as can be done ona 
small scale in the apparatus just described, he 
could communicate by word of mouth to his 
brothers in each of the planets in an ordinary 
tone of voice. The sun would thus become a 
graud central photophone exchange, from which 
verbal messages could be sent through the inter- 
vening willions of miles of space just as its 
luminous rays are now sent to the various 
worlds which revolve around it. It would labor 
under this disadvantage, however, as a central ex- 
change, that since the planets tributary to the 
sun have no light of their own, they could not 
reply in the same way—they could not talk back 
and would have to put up with all the insults that 
this hypothetical solar inhabitant might choose 
to inflict. 

An item has frequently gone the rounds of the 


rays that it receives from the source of light into 
the parabolic mirror, and these will there all be 
concentrated at the latter’s focus. If, however, 
the mirror B be bent outward so as to be convex 
towards the light, it will disperse the reflected 
rays so that but few of them will be received by 
the reflector, and still fewer be concentrated at 
the latter’s focus. If the mirror be bent inward 
so as to be concave towards the light, the reflected 
rays will again be thrown out of parallelism, and 
but few of them be concentrated at the focus. 
Now, by talking to the’mouthpiece C the mirror 
B is set in vibration by the sound waves, so that 
the intensity of the light received at the focus of 
the parabolic mirror will vary in au exactly sim- 
ilar manner. If a properly prepared selenium 
cell be placed at this focus, its electrical resis- 
tance will vary as the intensity of the light re- 
flected to it, and if an electric current be passed 
through this selenium cell it will vary in inten- 
sity also, and a telephone placed in this same 
eircuit will respond with the words spoken at the 
diaphragm C. Fig. 1 represents the receiving 
Instrument of such an instrument which Prof. 
Bell has called the photophone. In this figure, 
F is an ordinary battery or other source of 
electricity supplying the local telephone circuit. 
D is the selenium cell placed in the focus of the 
parabolic reflector, whose electrical resistance is 


papers that Mr. Edison was preparing an 8r- 
rangement by which he expected to be able to 
hear the roar of the great waves of burning by- 
drogen in the sun. His plan as thus described 
was in brief as follows : He owns an extensive 
tract of magnetic iron ore in New Jersey, and 
this he proposed to surround by an enormous 
coil of wire erected on poles skirting its outer 
boundaries, and the two ends of this coil he pro- 
posed to connect with a telephone. It has long 
been known that periods of great sun-spot ac- 
tivity were aiso periods of great magnetic dis- 
turbance on the earth’s surface. It is supposed 
by many astronomers that these sun-spots are 
due to gigantic cyclones or other outbursts in 
the fiery atmosphere of the sun, and it was Mr. 
Edison’s idea, if the newspaper reports are to be 
believed, that these storms could be made audi- 
ble in the manner described. His plan was in 
fact to make a huge electro-magnet of his iron 
bed, and that the changing magnetism of the 
latter caused by the solar storms would generate 
electric currents in the coil which would repro- 
duce in the telephone with more or less fidelity the 
roar which must accompany such solar outbursts. 

Theoretically this should be true, but 88 4 
matter of fact, magnetic iron ore, or even large 
masses of perfectly pure coft iron, cannot change 
their magnetism with sufficient rapidity to 1° 
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spond to sound waves of the kind expected, 
and no such results as Mr. Edison is credited 
with having hoped to attain would be possible. 
It would seem possible, however, that by a modi- 
fication of the photophone to adapt it to this par- 
ticular purpose, these roarings and surgings 
could be heard. We can see them now with the 
telescope. How uncanny would it seem if we 
could ala hear them with our material ears! 

Bell’s experiments and publications regarding 
the photophone stimulated further.investigations, 
and through these it was found that the trans 
mission of sound through space was possible 
without using selenium cells and galvanic batter- 
ies. It had long been known that when light im- 
pinged upon a black or other substance which 
did not totally reflect all the rays received, 
the missing rays or those that were absorbed 
were converted into heat. It was found that 
surfaces covered with soot were extremely sen- 
sitive either to slight variations in temperature 
(dark heat rays) or to variations in light in- 
tensity (which amounted to the same thing). 
This led Tainter to form the idea of substituting 
soot forthe selenium and Mercadier to give the 
name of radiophone to tbe instrument thus 
constructed. Tainter’s cell for this purpose con- 
siste: of a silvered glass plate from which the 
silver was removed in a zigzag or circuitous line. 
The zigzag line being filled with soot was made 
one terminal of the telephonic circuit, and the 
silver on the remainder of the glass the other 
terminal. When intermittent rays of light 
strike upon the face of such acell, loud sounds 
are produced in the telephone. 

Still further investigations showed that a thin 
plate of any material without the zigzag or 
other marking would give out mechanical sounds, 
and Bell finally produced an instrument that 
would respond without the assistance even of 
the telephone. This instrument as perfected by 
Mr. L. Richards and Mr. Louis H. Beck, of the 
American Bell Telephone Company, was exhib- 
ited at the World’s Fair. 

The complete arrangement is shown diagram- 
matically in Fig. 2. In this, all but the receiv: 
ing instrument is identical with the arrange- 
ment described for the photo phone, but the re- 
ceiving instrument differs. This latter consists 
ofa parabolic mirror as before, but instead of a 
seleninm cell and telephone in a local electric cir- 
cuit a small glass tube five or six inches long, 
open at one end and with a bulb at the other, is 
inserted into the reflector, so that the bulb is ex- 
actly in the focus, Into this bulb is inserted a 
small pellet of burnt cork, and over the open or 
exterior end of the glass tube is slipped an ordi- 
nary rubber hearing tube such as is commonly 
used on the phonograph. 


Prof. Bell’s explanation of the action of the 
radiophone is as follows : 


When the variable light beam strikes upon the 
receiver, the particles are alternately heated and 
cooled; when they are heated they expand, and 
consequently the intervals which are filled with 
alr are diminished. When the light is intercept- 
ed the particles are cooled and the spaces be- 
tween them enlarged. Air is squeezed out from 
the interstices between the particles in the first 
case and drawn in in the latter; the enlarging of 
the intervals causes rarefaction of the air in the 
cork particles, and the outer air ruehes in; the 
contraction of the interstitial spaces causes con- 
densation and escape of the air they contain. 
These two effects are still further inereased by 
the heating and cooling of the air in the inter- 
vals alternately whereby the volumes are alter- 
nately increased and diminished. By these 
means alternate waves of compression and rare- 
faction are produced in the surrounding air, and 
it is to this that the sound which is emitted owes 
its existence, 


ELECTRICITY. 


At the World's Fair the source of light was an 
arc lamp. Its rays were rendered parallel by 
passing through the lens A and reflected from 
the transmitter B (which was placed in the 
gallery of Electricity Building) to the receiving 
instrument E at the front of the Bell Telephone 
pavilion, a distance of perhaps 150 feet. When 
some one spoke into the transmitter at C his 
words were audible to one at the receiving booth 
who placed the ear tubes F in his ears, but the 
articulation was muffled and indistinct. 

This instrument was not thrown open to the 
public because of the difficulty of properly ad 
justing it, but a favored few, among whom was 
the writer, were fortunate in being given an op- 
portunity of testing its capabilities. While the 
reproduction of articulate speech was not per- 
fect, one was filled with awe when he realized 
that this speech, imperfect as it was, came to him 
through space literally on the wings of light; 
that it was conveyed to him by the same instru- 
mentality which reached out from the farthest 
fixed star into the infinitudes of space, and 
it required but little effort of the imagination 
to conceive that the words thus heard did 
actually come from the depths of space and 
from an unknown inhabitant of an unknown 
world. All these theoretical possibilities crystal- 
lized for the time being into living actualities, 
and we mentally paraphrased the quotation of 
him who was in the depths of despair, ‘ De pro- 
fundis clamavit.” 

The Effect of Initial Condensation in Steam 
Engines. 

Mr. E. Tremlett Carter in his forthcoming 
book on *‘ Motive Power and Gearing,” now run- 
ning as a serial in the Electrician, in speaking 
of the economies to be derived theoretically by 
the use of higher steam pressures, says : 

“It may seem a pity that all the nice con- 
clusions we have been able to draw from theory 
must be upset directly we turn our attention 
again to the disastrous phenomenon of initial 
condensation. Were it not for this wasteful ef- 
fect, it would be possible to go on improving the 
economy of the steam engine, asymptotically ap- 
proschipg perfection, merely by the use of 
higher pressure steam, less clearance and an 
earlier cut off. As a matter of practice that is 
quite impossible; and with every steam engine 
it is found that there is a limit to the range of 
expansion beyond which the economy ceases to 
be impr oved, but rather is injured. The direct 
reason for this is that when the range of temper- 
ature of the steam in a single cylinder exceeds a 
certain number of degrees, depending on the 
speed of the engine, all known methods of coping 
with the initial condensation utterly fail, and 
the engine gives itself over to the wholesale pro- 
duction of water. Before that crisis is reached 
the limiting ratio of economical expansion for 
that particular cylinder has been arrived at.” 


NO INJUNCTION AGAINST BUCKEYE 
LAMPS. 


Judge Lacombe has refused to grant the in- 
junction recently applied for restraining Bloom- 
ingdale Bros. from using Buckeye lamps, hold- 
ing, as did Judge Dallas in Philadelphia, that 
lamps lawfully made in one circuit could be law- 
fully sold in any other circuit. 


Death of J. Hood Wright. 


J. Hood Wright, a member of the firm of 
Drexel, Morgan & Co., died suddenly on Tues- 
day, November 13, in the Rector street station of 
the elevated railroad, from heart disease. Mr. 
Wright was well and favorably known to a large 
number of electrical men through his connection 
with the General Electric and Edison Illumina- 
ting companies of New York. 
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Conduit Electric Railways.” 


Is There a Solution of the Problem P 


BY JOSEPH BACHS. 


Mr. President and members of the New York 
Electrical Society : Scarcely a dozen years ago 
we did not əven have a single inch, I may say, of 
electric railway in existence. To-day there are 
hundreds of miles in this conntry alone; but, 
strange to say, althongh its advance has been 
most phenomenal and tbe rauccess of the so-called 
“ deadly trolley” has been very great, there has 
existed a most extensive demand for a substitute 
for the trolley which shonld be free from the 
various objections which are inberent in the 
overhead wire. The main objection that exists 
is the overhead wire, and although we have ad- 
vanced in the const nection and operation of 
motors and gearing and power house machinery, 
we still remain at the same point that we did at 
the very beginning in the method of distributing 
the power to the motor on the car, namely, by 


THE BLACKPOOL SYSTEM. 
means of an overhead bare wire. Now two sub- 
stitutes have appeared to solve this problem : one 
has been the storage battery and the other has 
been the underground or conduit system. The 
storage battery car does not need to be ex- | 
plained; you are all familiar with it, and I need 
only say that although the storage battery has 
proved a failure in the past, and a severe loss to 
many of those who have invested money’ in en- 
terprises of that kind, yet recent successes in 
that direction lead us to believe that it is more 
than a possibility, in fact a very great prob- 
ability, that we may have a very successful stor- 
age battery system in the near future. But 
the point that I have under consideration to- 
night is not to solve the problem in that way, but 
to solve it by a center of distribution method, or 
a central station method, and I say the way to 


THE BUDAPEST CONDUIT. 
solve the problem in that way is by the conduit 


system. 
Hundreds of conduits have been tried—thou- 


sands of them I may say. And I may also say 
that perhaps no other branch of electrical en- 
gineering can boast of the vast variety of systems 
and plans that have been developed by various 
promoters as the class of conduit electric rail- 
ways; in fact, of all the electric railway patents 
in the Patent Office to-day over one-half are con- 
duit railway systems. It may seem strange, but 
perhaps the first thing every novice does who 
takes up electrical engineering is to devise a con- 


* Abstract of a lecture delivered before the New York 
Electrical Society, November 1. 
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duit electric railway. Probably that is the 
very reason why so mauy Lave not been success- 
ful. 

Why is it that success has not been obtained ? 
One reason I have given you, the other is per- 
haps ou account of some inherent difficulties, 
which I, however, donbt and which a great many 
others doubt; and another still is the very 


SIEMENS SURFACE CONTACT SYSTEM. 


large cost of construction aud waintenance, 
although the maintenance would seem to be less 
than the trolley. 

From the fact that there ure in operation to- 
day two electric conduit systems. it w uld appear 


that we could build otber systems of similar 


character and somawhat similar construction 
and have them work successfully; but up to date 
nothing that has been successful, on a commer- 
cial basis, has been forthcoming. I think that 
in order to bring forth a successful system we 
must first study the problem most thoroughly 
and the real questions to be solved. | 

I have taken up the various systems that have 
been devised and divided them into six classes, 
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THE LOVE SYSTEM. 


and have selected some this evening of the more 
important, which I shall describe to you in their 
various classes and show you their points of ad- 
vantage and disadvantage. 

We shall first take up the various open slot 
continuous wire conduits. 

The first system which I shall show you will 
be the well-known Bentley-Knight system,which 
was,as youall well know, one of the first at- 
tempts ever made in this country to solve the 
rapid transit problem by means of electricity. 
One illustration which I present. shows the 
Bentley-Knight conduit as tried at Cleveland. It 
consisted of a very small open-slotted conduit 
with two wires suspended therein, The other 
view shows the plow. The conduit was exceed- 


THE ZELL SYSTEM. 


ingly small and, although this road was operated 
for some time, it was at last abandoned. The road 
was opened in 1884, and, as I say, was the first 
attempt at electric traction on a commercial op- 
erative basis in this country. 

The Bentley-Knight people, however, were 
not satisfied with that attempt and got out an- 
other system. It had alsoa very small conduit, 
but instead of placing it iu the middle of the 
track it was located at the side of the rail. Two 
wires were located therein and the plow coming 
down from the car came in contact with the 
wires, one on each side. 

Another view shows a conduit installed 
as early as 1885, and although the apparent con- 


ELECTRICITY 


ditions would be exceedingly against its success- 
ful operation, strange to say it is operating to- 


day and paying dividends. I have reference to 
the Blackpool system, or Blackpool conduit, 
which is operated in Blackpool, England, to-day. 
The conduit is exceedingly small and the two 
wires are supported nearly directly below the 
slot, yet, as I say, the conduit is in daily opera- 


tion. 
The system which I now describe is the far- 


famed Siemens-Halske system, which is in opera- 
tion to-day at Budapest. The conduit is a pe- 
culiar one. It is located directly beneath the 
rail. The car wheel is very dissimilar to that 
used in this conntry. It is a centrally flanged 
one, the flange running between the two rails, 


VAN DEPOELE’S CONDUIT SYSTEM, WITH FLEXIBLE 


LIPS. 


the object being to keep the slots open at all 
times. Two wires are used, one each side of the 
slot, although only one is shown here. Strange 
to say, this conduit has been in daily operation 
since 1889; dividends are paid by the road, and 
sixty cars are operating on six miles of double 
track. But I doubt very much whether a con- 
dnit of that size would operate on this side. 


Next we have, perhaps, the latest addition to 


open-siot conduits which is proving more or less 
successful. I have reference t> what is called 
the ‘Love conduit.” The yoke you see there is 
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ANOTHER VAN DEPOELE FLEXIBLE LIP CONDUIT. 


a construction adopted at Chicago where this 
system was first introduced. You see the pro- 
moters of this system had a better idea of the 
problem to be solved. We have here a large 
conduit and the wire placed high and dry, and 
furthermore about the most important thing of 
the system is that the wire is rendered accessible 
by placing above the wire a detachable slot rail 
or cover which can be raised at any time to per- 
mit inspection of the wire. It did not prove sst- 
isfactory for some reason or other, however, and 
when the same system was introduced in Wash- 
ington another form of construction was adopted. 


THE LINEFF SYSTEM. 


One trouble no doubt was that a cheap conduit 
was wanted, which seemed to be the underlying 
principle of this whole matter,and for that reason 
the heavy yoke was replaced by a simple trough 
located between the tracks. This conduit, I un- 
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derstand., is to-day in operstion in Washington, 
and whether fully successful or not Ido not 
know. 

Now we come to some of the possibilities and 
suggestions. One is the Griffin conduic, the only 
feature of which consists in the fact that the con- 
duit is divided into two compartments, in one of 


LINEFF SYSTEM. 


which the wire is located, the other being used 
for drainage. The „advantage of this form of 
construction is apparent and is also borne out in 
the form of construction which is called the 
Zell conduit, in which we have a drainage tube 
in the center beneath the slot, the wire being 
supported in two separate compartments, one on 
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VAN DEPOELE MAGNETIC SURFACE CONTACT SYS» 
TEMS. 


each side of the drainage tube. Both of these 
systems, as I say, sre suggestions. 

Now you will please take notice that most of 
those various form: of open-slot conduit which I 
have shown you possess several points of disad- 
vantage. First, they have the disadvantage 
that in nearly all the forms which have been tried 
the conduit has been extremely small; the wires 
have been unprotected and poorly located; they 
have been placed low instead of high; the insu- 
lators have been poor and inaccessible; and the 
problem seems to have been attacked from the 


LT. F. JARVIS PATTEN’S SURFACE CONTACT SYSTEM, 


wrong standpoint, namely, to get a cheap system 
to compete with the trolley. 

We will leave the open-slot conduit for a while 
and take up what we call the movable lip or cover 
conduit. In this form of construction the sim 
has been to protect the wire by covering up the 
slot except when the trolley is passing. One of 
the best known of this kind of systems i8 the 
Van Depoele conduit, the invention of the late 
well-known electrician, Mr. Van ] epoele. He 
devised aform of construction which is shown in 
the two accompanying illustrations, both of which 
have flexible lips which cover the slot of the con- 
duit containing the wire. The conduit in one, 


as you see, is very small, and there are two lips 


which press together over the slot which are 

pushed aside by the plow of the car as it comes 

along but close again after the car has passed. 
In another form which Mr. Van Depoele bas 

devised he puts the same construction inside of 
mewhat larger conduit. 
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In still another form the wire is located in a 
trough within the slotted conduit and, covered 
by two shutters which are pushed uside by the 
plow. These shutters are made ın short sections 
and close up again after the plow has passed. 

Now we come to another system which has 
recently been exploited in this country, called 
the Patterson system. The conduit is very small 
and divided into two compartments. The wires 
are located in one compartment and there is a 
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PATTEN’S PERFECTED SIEMENS SYSTEM. 


cover which is pushed aside by the plow. The 
construction needs no explanation, as you see by 
the small drawing in tbe upper corner how it 
operates. This system has not been tried. 

The difficulty with these open-slot flexible 
cover or movable cover conduits is practically 
the same as with the previous class with the ad- 
ditional disadvantage that we have not yet found 
a flexible material that will stand the strain of 
every-day railway traffic, and the shutters when 
made of metal causea great deal of noise and do 
not seem to afford much protection against in- 
jury to the wire. 

The next clase we come to is known as the 
surface contact system. It holds forth certain 
alluring attractions in the way of cheap first cost 
and dispenses with the open slot, and has there- 
fore received a great deal of attention. The sys- 
tem is typified by the well-kuown Lineff system 
and has been tried experimentally. It consists 
of a sectional iron contact rail which is flush with 
the street surface. It is made in sections of six 
to ten feet, placed on top of the conduit, which 
is entirely closed, and is composed of some in- 
sulating material in which is laid a strip of cop- 
per attached to the bottom of which isa strip of 
iron, and this composite strip 18 connected with 
the source of supply. Upon the car, placed 
longitudinally with the track, is a magnet having 
a wheel ateach end. When the magnet is ener- 
gized the composite strip is attracted up against 
the rail and naturally connectsthat section of the 
rail with the dynamo; and so aa the car moves 
along the magnet pulls up the strip and connects 
each successive section of the contact rail with 
the source of supply, and thus supplies the motor 
on the car. I will not dwell any longer on this 
rystem as I have a number of others to show 
you. 

We have another surface contact system, 
devised by Mr. Van Depoele,which is practically 
the same in principle. The contact conductor 
consists of a number of sections on the surface 
of the street; the contact device or collecting 
plow consists of a magnet, the poles of which are 

brushes. The switching device is a small car 
which runs upon rails in the conduit snd directly 
beneath the sectional contacts. The lower rails 
form the supply conductor and the car acts as & 
connection between it and the section above. As 
the motor car runs along, the magnet beneath 
pulls the little car in the conduit after it and 
thereby connects each successive section with 
the supply wire. 

Then we have another system of Mr, Van De- 
poele’s, in which area number of levers inside 
of the conduit beneath the sectional conductor. 


and as a magnet moves along the switch levers 
are pulled up against the respective sections, and 
in that way the contact is made all along the line 
In each section of surface contact conductor. 
After the car has passed and the magnet passed 
the section the lever beneath will drop back and 
disconnect. 

We have a system of Lieut. Patten’s, which 
is very much the same as the Lineff system. It 
consist of a band of iron, as you see, and 
upon the car is mounted a magnet, the difference 
being that this magnet is placed transversely in- 
stead of longitudinally to the track. The band 
is pulled up against the rail by the magnet which 
forms the magnetic switching device, and also 
against a central contact which forms the sec- 
tional conductor. 

And we have a system devised by Messrs. Mc- 
Elroy, Nicholson & McTighe. One of these as 
shown is very similar to one of the forms of 
the Van Depoele system. Instead of using a sec- 
tional rail contact, plates are used which are lo- 
cated between the track on boxes in which the 
switch mechanism ir placed. The poles of the 
magnet are very long and project from the plate 
on one box to the next. In the box a small 
lever is pivoted and connected to tbe supply wire. 
When the magnet on the car is over'the box the 
lever is attracted up against the contact plate 
and connects the same with the supply wire and 
the current is taken off by the long bar which 
forms the pole of the magnet. As will be under- 


THE M'ELRROY, NICHOLSON 4 M’TIGHE SYSTEM, 
stood, the long bar is long enough to span two 
contact plates. 

There is another system, in which the boxes are 
located in the center of the track; devised by the 
same inventors. Instead of havinga lever an 
electro-magnet is used and the current is sent 
down through each successive contact head and 
through the magnet and tbe connection made 
between thefcontac tplate and supply wire just 
as in the magnetic switch by the magnetic 
plow. Instead of using a magnet at the bottom 
of the car a brush or contact bar is used. The 
current is sent down through the head into the 
magnet, which then pulls up ‘the switching de- 
vice at the bottom, instead of it being directly 

rated by the magnet on the car. 
Pwe also age a system which I have had a 
little experience with and which has made me a 
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THE M’ELROY, NICHOLSON AND M’TIGHE SYSTEM. 


little doubtful respecting the ultimate success of 


the surface contact system. It is a system in 
which very much the same methods were adopted 
as inthe McElroy, Nicholson & McTighe sys- 
tem. As in the last system described, contact 
plates are used, but the electro-magnets are not 
placed under the plates but in accessible man- 


holes or placed upon posts along the road. A 
number of them controlling a section are 
grouped together. This shows the system. The 
brush, whick is located under the car, is al- 
ways in contact with two or more heads. The 
conduit really consista merely of a small trough 
in which the wires are run to the various switch- 
ing magnets which are all located together. The. 
system was originally the invention of Mr. G. T. 
Woods. 
(Zo be continued.) 


New Electrolytic Method of Producing 
Aluminium. 


The Engineering and Mining Journal for 
September 8 describes a method proposed by 
the Aluminium Company of Neuhausen, Switzer- 
land. The material operated upon is aluminium 
sulphide. which can readily be dissociated by 
passing an electric current through it when 
melted, the fusion being effected either by tre 
current itself or an external source of heat. As 
compared with other methods a comparatively 
low electromotive force is required to accomplish 
the reduction, and the carbon electrodes im- 
mersed in the bath of molten sulphide are not 
affected, as the reduction takes place at a tem- 
perature below that required for the combination 
of carbon with sulphur. As, however, pure 
aluminium sulphide is difficult to produce, and 
consequently expensive, it may be replaced by a 
double sulphide of aluminium and some alkali 


metal, that with sodium obtained by heating 
alumina with carbon, sulphur and sodium 
sulphide being the most convenient one, as it is 
readily soluble in a bath of molten alkaline 


chlorides and fluorides. 


What Is Electricity ? 


An anonymous writer in the New Science 
Review offers the following definition for criti- 
cism: ‘It would appear that electricity is sim- 
ply a form or manifestation that the one force 
better spoken of as energy may assume under 
given conditions, and generally it is a mere 
transitory stage between the mechanical form 
and the heat form. In most cperations mechani- 
cal force passes to the heat form without passing 
through the electric form, but whenever mag- 
netism is brought into play asa resistance that 
must be overcome, then mechanical power ap- 
plied to overcome this resistance always becomes 
electricity, if only momentarily, in its passage 
from the mechanical to the heat form. 

“Can we not answer ina fairly satisfactory 
way the question, ` What is elestricity ? by say- 
ing that itis simply a form that energy may 88- 
sume while undergoing transformation from the 
mechanical or the chemical form to the heat 
form, or the reverse ?” 


Interior Illumination. 


Electrotechnische Zeitschrift for August 30 
has an article on interior illumination with arc 
lamps. For small arcs 8 method is described in 
which a small translucent glass screen, in the 
form of the frustrum of a cone, encircles the 
carbon points where the arc is formed, appearing 
like a large incandescent mass. This is appli- 
cable only to small arc lamps. For large interi- 
ors he suggests throwing the light on the ceiling 
by using an inverted arc ; this causes, however, 
an unsteady burning of the arc because the 
crater of the lower carbon acts as a receptacle 
for the ashes, which cause an unsteadiness in the 
burning of the lamp until they have been vola- 
tilized. 

A Tax on Bad Service—A Good Idea. 


In granting the right for the construction of 
an electric railway ina town near Berlin the 
municipality requires that 8 fine cf $500 be paid 


to the city if there is any interruption in the run- 
ning of the cars for which there is not sufficiently 
good reason. 
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The Chemical Theory of Accumulators*—V. 


BY E. J, WADE. 

The thermo-chemistry of the diScharge phe- 
nomena having been considered, it remains to 
examine it inits more purely chemical aspect. To 
begin with, the occluded gas theory may be put 
aside as having no evidence at all to support it, 
while, as has been already mentioned, the results 
of the experiments of Gladstone and Tribe, 
Frankland and others are directly against it. 
This practically limits the discharge reactions to 
the formation of one or both of two classes of 
compounds, namely, oxides (lower than PbO’) 
and sulphates. 

Now, it is a perfectly well-established property 
of the oxides of lead that none of them, with the 
exception of the peroxide (PbO’), can exist un- 
acted upon in solutions containing more than s8 
very small percentage of free sulphuric acid. 
Litharge or massicot (monoxide PbO) is directly 
converted into lead sulphate with the liberation 
of water. 


‘PbO + H’SO* = PbSO‘ + H'O. 


The sesquioxide (Pb?O*) and minimum or red 
lead (Pb’O') behave as if they were mixtures of 
monoxide and peroxide; that is to say, they 
break up into mixtures of sulphate and peroxide. 


PbO! + H’SO! = PbO? + PbSO* + H’0O. 
Pb*O‘ + 2H’SO! = PbO? + 2PbS0‘ + 2H°O. 


It is true that these reactions do not take place 
with great rapidity, and that a considerable time 
may elapse before the final portions of oxide are 
completely acted upon; but this is due to the 
protective powers of the insoluble sulphate, 
which, as fast as it is formed, clogs up the pores 
and impedes further access of acid to the interior 
of the mass; and this effect will naturally become 
more marked as the proportion of sulphate present 
increases. 

In view of the above facts it seems unreasonable 
to suppose that these oxides are formed or exist in 
lead cells in the presence of free sulphuric acid, 
as to do so implies that their chemical properties 
or affinities are then entirely modified in some 
way or another. 

Undoubtedly very incomplete sulphating, ace 
companied by the formation of large quantities 
of monoxide, did occur in many of the earlier 
forms of pasted cells, and occasionally in more 
recent ones, but a close examination would reveal 
the fact that in all such cases the supply of acid 
in the pores of the active material was insufficient, 
owing, either to the solution being too weak or to 


` Imperfect diftusion from the active material itself 


being too dense and used in too large unbroken 
masses, such as are obtaived when a considerable 
quantity of it is packed round a central conduct- 
ing core or into a hollow receptacle. (This 
does not necessarily imply that comparatively 
large blocks of active material may never be used, 
for if they are sufficiently porous they may be 
far more efficient than a more subdivided mate- 
rial which does not possess this property in so 
high a degree.) The inevitable result of dis- 
charge under these circumstances is, that almost 
the whole of the acid is very soon withdrawn 
from the electrolyte immediately surrounding 
the inner surfaces of the electrodes, and then a 
formation of a mixture of monoxide and sul- 
phate does certainly take place; but this cannot 
be considered to in any way represent the nor- 
mal working conditions. 

While, however, the assumption of the forma. 
tion of oxides is opposed to all chemical knowl- 


| edge, it appears at first sight that, as far as the 


positive electrode is concerned, it is equally op- 
posed to the laws of electrolysis to assume a 
direct formation of sulphate, and in order to 


* From The Electrician, London. 


reconcile these two conflicting points of view 
the theory was propounded that although sul- 
phate is the ultimate product, the reaction takes 
place in two stages; first a reduction of the 
peroxide to monoxide, which is a normal electro- 
lytic action, and then an immediate conversion of 
the monoxide into sulphate by a heat-producing 
' secondary” or “ local ” action, and then an im- 
mediate conversion of the monoxide into sul- 
phate by a heat-producing ‘‘secondary” or 
“local” action. With the exception of Mr. 
Swinburne, who has been an unc mpromising 
advocate for the direct sulphating of the positive 
from the very first, this view bas been the one 
most generally held since the publication of 
Messrs. Gladstone and Tribe’s researches in 1883, 
and probably remains so at the present time. 


The electrolytical difficulty lies chiefly in com- 
prehending how it is possible to obtain any 
E. M. F. from a cell in which the same compound 
is formed at both poles, much less for it to be 
proportional to the sum of the two effects; and 
the case is considered as if it were similar to 
that of two plates of zinc both dissolving in sul- 
phuric acid to form zinc sulphate and neutraliz- 
ing each other’s E. M. F. The objection is, how- 
ever, only a superficial one, based on loose and 
erroneous views of what is essential for a galvanic 
action and the generation of an E. M. F., and 
gives way when carefully looked into. 

Consider the following electrolytic equatione : 


Zo SO'H! SOtCa C = Zud H?S0! Ca C il) 
Zn 50t H? SOtCu SO’ C=Zo0 SO H? SO* Cu SO* C (2) 
Zo SO'H? Si Za SO' C=ZaSO' H?SO' Zn SO* C (3) 


Pb SOH? O Ph SO" C=PoSOt H? O PSO C4) 
@ H Oe! 


The first is that for the reactions taking place in 
a Daniel cell, in which the zine is immersed in 
dilute sulphuric acid and a carbon electrode-used 
to receive the deposited copper; modifications of 
the most usnal practice which can be, and, in= 
deed, actually are sometimes made, without in 
any way interfering with the principles of the 
cell’s action. Asis well known, its E. M. F. and 
the resultant energy liberated are due to the dif- 
ference between that generated in the formation 
of zinc sulphate at one pole and that absurbed 
in the decomposition of an equivalent amount of 
copper sulphate at the other pole. 


Equation (2) represents the same combination 
with the addition that free sulphion (SO") is sup- 
posed to be present at the carbon electrode to 
combine with the copper which would otherwise 
be deposited. What may be termed a double de- 
polarization now goes on, the copper sulphate 
acting as a depolarizer with respect to the hydro- 
gen of the hydrogen sulphate (sulphuric acid) 
and the sulphion as a depolarizer with respect to 
the copper of the copper sulphate; and the ulti- 
mate result is the formation of a compound at 
both poles—zinc sulphate at the one, and copper 
sulphate at the other—while the whole energy 
and E. M. F. due to the formation of zine sul- 
phate is now realize. 

In equation (3) the copper sulphate is replaced 
by zine sulphate solution. This does not affect 
the E.m.F. of the cell, which is still simply that of 
the formation of zinc sulphate or aboutthree volts, 
and yet identically the same compound is now 
being simultaneously produced at both poles. 
Of course, such a cell is not practical, because 
sulphion cannot be obtained in a free state, and 
certainly could not exist as such in an aqueous 
solution; but if it is replaced by chlorine and, at 
the same time, zine chloride substituted for zinc 
sulphate, and hydrogen chloride for hydrogen 
sulphate, a perfectly possible combination 18 ob- 
tained whose action may be represented by the 
following equation : 


Zo CPH?! Cl?Za Cl C= ZaCl? HCl? Zoe C, (5) 


and one which also forms the same compound— 
now zino cbloride—at each electrode, The com. 
bination may be yet further simplified by doing 
away with the acid altogether, and placing the 
zine direct in the zinc chloride solution without 
practically affecting its E. m. F. or the compound 
produced—still zinc chloride at both poles— 


Zn C?Zn | CP | C = Zn C! | ZnCl? 'C; (6) 


but ıt now corresponds to one—the ‘‘ Upward” 
cell—which has been used with some considera. 
ble success for small lighting installations and 
otber purposes, and gives an E. M. F. of about 
two volts per cell in spite of this double forma- 
tion of zine chloride. Theoretically. the £. m. r. 
of such a combination lies between 2'1 and 2'4 
volts, according to the strength of the solution. 

To return to equation (4) which represents the 
discharge of a lead storage cell on the sssump- 
tion that lead sulphate is formed at both elec- 
trodes; a backing of carbon instead of lead for 
the lead peroxide being supposed in order to 
facilitate comparison with the other equations, 
The peroxide acts as a depolarizer towards the 
hydrogen of the acid, half of its oxygen being 
abstracved, and a further portion of acid acts as 
a depolarizer towards the monoxide so formed, 
with the production of lead sulphate and water; 
but there are no grounds for discriminating be- 
tween the two actions and saying the one is elec- 
trolytic and the other not. any more than there 
would be for treating the combination of zino 
and copper with sulphion in. equations (2) and 
(3) or with chlorine in equations (5) and (6)— 
the similarity of whose reactions will at once be 
observed as mere heat-produciug secondary ac- 
tions. 

The fact is, the whole tendency of modern 
theories of galvanic and electrolytic action is to 
show that the old time distinctions between 
" primary ” and “ secondary”. actions is purely 
artificial and cannot be maintained. Only a few 
months back, Ostwald emphasized this point ina 
Paper, reproduced in T'he Electrician for Jane 
29th of the present year, on ‘‘ Modern Electro- 
Chemical Theory and its Bearing upon the Prac- 
tice of the Future,” and showed that the wholeof 
the reactions, as indicated by the ultimate 
products at either pole, must be eonsidered 
equally electrolytic. The specific example 
selected to illustrate the subject was singularly 
apt, being the stock text book one of the elec- 
trolysis of a solution of potassium sulphate, 
which was always said to be first split up into 
potassium and sulphion by a primary electrolytic 
action and then these substances combined with 
water to form potassic hydrate with the libera- 
tion of hydrogen, and hydrogen sulphate with 
the liberation of oxygen, by & secondary chemical 
action. Now, however, the only action that can 
in any way be considered as secondary '!8 tbe 
gradual combination that will take place, not at 
the electrodes but in the body of the solution, 
between the free potassic hydrate and free sul- 
phuric acid to re-form potassium sulphate. 


( To be continued.) 


Commercial Efficiency of Accumulators. 


L’'Industrie Electrique for August 10 gives 
the results of carefully kept records of the input 
and outputof accumulators in constant use at 
the Clichy sector in Paris. The battery consists 
of two sets of 250 cells each; the total weight of 
plates in a cell is 330 lbs., the normal output 250 
amperes, and the corresponding capacity 2,000 
ampere-hours; the necessary increase in voltage 
for charging being obtained by means of & sepa- 
rate dynamo. A table is given containing the 
monthly charges and discharges in watt-hoars 
and the efficiency for each month, the mean of 
which is 69 per cent. 
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Electrical Heating. 


The advantages of electricity fur heating are 
being recognized. A manufacturer in the south 
of France proposes to employ water power for 
heating his factory, thus saving 30,000 francs per 
annum in fuel. In South America an electric 
drying machine, in which sir is forced through 
a chamber of heated plates and comes out as a 
hot blast, is to serve in drying wheat, tlre current to 
be generated by waste water power. Other plans 
proposed are electric heat for use with ammuni- 
tion caps, and fer electric soldering irons to be 
employed in & gunpowder factory where the 
irons must not get hotter than 450° Fabr. Prob- 
ably the most curions application now being ar- 
ranged is one to prevent the freezing of aclcck. 
A large town clock in an exposed place often gets 
clogged with snow and ice in winter, and this is 
to be remedied by placing an electric hot plate 
on the top or side of the clock. 


Magnetic Treatment of Zinc Ores. 


Electro-magnetism has found a new application 
inthe arts. All are familiar with the attempts 
that have been made to concentrate iron ores by 
this means. This practice is, however, only ap- 
plicable to the ores which sre magnetic, viz., 
those which consist either wholly or in part of 
the magnetic oxide (Fe,O,) of iron and known 
as magnetite. Among the zinc ores there is but 
one—franklinite—that is magnetic, so that in the 
raw state the other ores,which on account of their 
much wider distribution are of far greater im- 
portance, cannot be thus concentrated. Zinc 
blende, for instance, which is the most widely 
distributed of all zinc minerals, is entirely non- 
magnetic, but it usually containe considerable 
iron as an impurity. This ore requires as & pre- 
liminary treatment a careful roasting to remove 
the sulphur, and itis now proposed to 80 conduct 
this roasting process as to convert the iron in the 
ore into the magnetic oxide and thereby make it 
amenable to magneticconcentration. In fact, we 
believe this process has already been carried out 
successfully on a small scale. 

The chief interest which attaches to it lies in 
the fact that if zinc blende can thus be rendered 
concentrable the process will certainly be ap- 
plicable to a wide range of other ores, not only 
of zinc but of silver, gold, tin, etc., for there are 
few ores of any of the metals that do not contain 
considerable proportions of iron either in their 
chemical make-up or as impurity. 


—— - Ee 


The Heating Power of a Glow Lamp. 


While an ordinary incandescent isthe least 
likely of all illuminants to ignite inflammable 
materials, there are special conditions under which 
its heat will start combustion in highly combus- 
tible substances. The Gas World observes that 
Mascart found thata glow lamp of 32 candles set 


fire to cctton wool saturated with indiarubber, 


and packed round it, in two minutes; to black 
silk in six minutes; and to a double layer of cot- 
ton cloth in two minutes. The same materials 
not saturated with indiarubber did not take fire. 
Capt. Exler, of the Austrian army, now finds that 
a 16-candle lamp, sunk in paraffin, reaches 4 
maximum temperature of 94° C.; one of 25 can- 
dles, 101° C. A layer of gunpowder, ecrasite, or 
pulverulent pyroxiline is not set on fire by this : 
the ecrasite melted and the gunpowder lost all 
its sulphur.” If the substance be spread on a ma- 
terial, e. g., wood, which is opaque to keat raye, 
the action is more marked when the lamp 1s 
brought very near to it: the ecrasite melts, the 
pyroxiline darkens, the gunpowder loses its 
sulphur and the niter melts and the wood chars. 
Two lamps in a cavity of wood got up a tempera- 
ture of 215° C., a charring temperature; but the 
explosives did not go off, though they decom- 


posed. When the cavity was filled with water it 
boiled in fifteen minutes. The spark produced 
on turning off the flame only kindles these ex- 
plosives when they become very dry; but the 
spark produced on switching oft a feeble resist- 
ance between two lamp wires can do so readily. 
If the lamp breaks, pyroxiline or gunpowder 
does not ignite, but an explosive gaseous mixture 
will do so. 


Cheaper Lights in Syracuse. 


The Citizens’ Electric Company of Syracuse, 
which Paul T. Brady recently organized for the 
Westinghouse Company, is making tempting 
propositions to the city, and it seems likely there 
will be no difficulty in obtaining the franchises 
and privileges asked for. 

They offer street lights to the city at 25 cents a 
night, as against the present rate of 30 cents, and 
to do commercial lighting on the basis of 10 cents 
per 1,000 watts. 

This would bea saving to the city and individ- 
ual users of about $125,000 for the term of the 
next city contract on the same amount of light- 
ing as is now done by the old company. | 


Electricity on Shipboard. 


Members of the A. I. E. E. are cordially in- 
vited to attend the second general meeting of the 
Society of Naval Architects and Marine Engi- 
neers, to be held at 12 West 31st street November 
15 and 16. Among the papers to be read of es- 
pecial interest to electrical engineers i8 one by 
Lieut. Samuel Dana Greene, on “ Electricity on 
Shipboard : its Present Position and Future De- 
velopment. 


LEGAL NOTES. 


At Tacoma, Wash., the Edison General Elec- 
tric Company has petitioned the Superior Court 
for leave to demand of and if not successful to 
sue the receiver of the Point Defiance Railway 
Company for electrical property owned by the 
petitioners. Leave was granted, The property 


consists of fourteen motors, eight McGuire | 


trucks, wiring and other supplies of a total valua- 
tion of $11,267.73. 

The Jacksonville Electric Light Company has 
applied to the Circuit Court at Jacksonville, Fla., 
for a temporary injunction restraining the Board 
of Works from putting in au electric light plant 
contracted for with the General Electric Com- 
pany at a cost of $72,000. The plaintiffs are the 
owners of an electric light plant in J acksonville 
valued at $30,000, and claim to be able to furnish 
all the, electric lighting necessary to supply 
the wants of the inhabitants. ‘They hold that the 
city has no right to furnish eee He 

i i at the cost of the plant ordere 
ea aT ai a plant adequate to light the 
streets and other public places and buildings by 
$35,000 or $40,000, and was made with the inten- 
tion of deriving revenue and income from private 
lighting. In other respects it 18 claimed tbat the 
contract is 1D violation of certain sections of the 
Laws of Florida. 

Suit will soon be brought at St. Lonis to test 
the validity of the omnibus charter of the La- 
clede Gas Light Company. It will be brought in 
the shape of an injunction to restrain the city 
from interfering with that company in putting in 
a subway conduit for the purpose of burying its 
The suit will likewise settle the question 
e Laclede Gas Light Company 
truct a conduit to lease to 
d power companies. " The 
anchise to the Laclede 


wires. 
as to whether th 
has the right to cons 
other electric light an 


charter granting the fr 

cht Company,” says the St. Louis Post- 
Freee - zis awh up by Attorney Charles 
Gibson. Although in 1857 such a thing 88 elec- 
tric light was unknown, Mr. Gibson some way or 
other, he doesn’t exactly know how himeelf, got 
the idea that sooner OF later electricity oF T 
thing else would take the place of gas, AN n 
the words, ‘Any other substance which may be 


used as a substitute,’ were inserted. The wisdom 
of the thought is now shown. The legal contest 
will be hotly contested and will be watcbed with a 
great deal of interest, as the future of the con- 
duit question depends largely upon its result.” 


RAPID TRANSIT FOR NEW YORE. 


The feature of the recent election in New 
York City that most interests electricians as such 
ig the favorable vote of the people which decides 
the question in the affirmative as to whetber or 
not the city’s financial credit should be pledged 
to the construction of the tunnel for rapid 
transit. 

The completed returns from the elec- 
tion show that the people have decided by s 
majority of about 69,000 votes in favor of the 
construction by the city of a real rapid transit 
road. 

Under tht law the work of construction of the 
road must be begun within thirty days after the 
result of the election is officially made known to 
the Rapid-Transit Commission. The road will 
be an underground one—of that there is no 
doubt—and it will be operated by electricity as it 
bas been found impossible to secure proper ven- 
tilation where steam is used. 

The route, according to the plans of the old 
Rapid-Transit Commission, which bave not yet 
been changed, is, broadly speaking, from the 
Battery through Broadway to the Boulevard, 
along the Boulevard to the northerly limits of 
the city. A branch also extends from Union 
Square up Fourth avenue to Forty-third street. 
An East Side route is also provided for. The 
Commissioners are empowered to change or 
modify these plans in any way that they see fit. 

The cost of construction, which will be paid by 
the city, will be met by an issue of bonds, prob- ` 
ably at 3 per cent., to such an amount as may be 
necessary up to $50,000,000. The parties build- 
ing and operating the road must pay for that 
privilege an annual rental sufficient to defray the 
interest on this bond issue, with 1 per cent addi- 
tional, which will form a sinking fund for the 
redemption of the bonds when they mature. The 
successful contractor will be required to give a 
bond of $1,000,000 for the faithful performance 
of the undertaking, and must equip the road 
with engines, cars, etc., at his own expense, on 
all which property the city hasa first lien. The 
Board-of Commissioners are empowered by law 
to fix the rate of fare. l . 

A resolution has been adopted which provides 
“ that public hearings be given by the Commis- 
sioners Tuesday and Wednesday, November 13 
and 14, from 1.80 to 4.30 P. M., at which persons 
will be heard who desire to suggest changes in 
the routes already provisionally adopted by this 
board, and to make suggestions as to the exten- 
sion of the East Side ronte above the Grand Cen- 
tral Station.” 

President Orr says: ‘' We cannot put off the 
work, as the law is mandatory upon us. It is the 
unanimous desire of the Commissioners to push 
right ahead. A general plan has already been 
formulated and probably will be the one finally 
adopted, although there may be changes in it. 
The Commission is not restricted as to making 
changes in the plans, or adopting entirely new 
plans for that matter. The legal objections that 
have seemed to exist, our counsel advise us, can 
in all probability quickly be done away with.” 

Regarding the thirty-day clause, Secretary 
Delafield had this to say : ‘‘ That clause must be 
read in connection with that partof the act which 
gives the Commission the right to change or 
modify the plans or even to adopt new plans. 


The two, read together, make it evident that the 
intent is that the contract shall be given, not 
thirty days after election, but thirty days after 
the Commissioners finally agree on plaus. The 
perfecting of the East Side line plans will un- 
doubtedly take several months.” 
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The Government Will Have Its Own Tele- 
phone System. 


It will soon be settled whether or nota reliable 
telephone service can be owned and operated 
outside of the Bell privilege at Washington. 
Bids were received and opened a month ago for 
a complete independent telephone outfit for the 
Interior Department, but were all rejected on 
account of technicalities. Advertisement is 
about to be made again under the new proposals, 
apd work will be pushed to complete a system 
co inecting the Interior Department and all its 
bureaus before next spring. If this is successful 
it is probable that the’ Government will adopt 
the telephone largely asa valuable aid to busi- 
ness in all its branches. 


The Turnbull Lamp. 


In spite of the fact that prices of incandescent 
lamps have been reduced to a point leaving little 
profit, a great many people are getting ready to 
enter the business for the first time after this 
month. Execrriciry wishes them all luck, and 
is sure they will learn a great deal more about 
the lamp business than they know now. 

Tt is a safe assertion, however, that no lamp 
maker can weather the storm of the next twelve 
months unless he can make, with a small per- 
centage of bad or uneven voltage lamps, at least 
8,000 lamps a day and sell them. 

The latest public announcement is that of the 
Turnbull Electric Lamp Mfg. Company, Lim- 
ited, whose backers hope to raise money and 
start a factory at Cincinnati. 

It is a stopper lamp, the glass tube around 
which the filament is coiled being lined with 
silver, ‘‘ forming a reflector.” 

From the claim thatthe ‘‘lamp can be main- 
tained with 20 per cent. less dynamic energy than 
present types,” we suppose they expect to make 
a two-watt lamp. 


Death of Francis Callanan. . 
Francis Callanan, treasurer of the Union Trac- 
tion Company, was killed by falling under the 
wheels in attempting to jump on a moving train 


on the Erie Kailroad at Rutherford, N. F., 00: 


the 5th inst. © 

Mr. Callanan was forty-two years old and very 
wealthy. He was born in Utica, N. Y. He began 
his railway life in the office of the Midland line 
in Utica, and afterwards became secretary and 
treasurer of the Utica City Railway. He built 
the People’s line of Syracuse, and bought the 
Oswego Street Railway line. Afterward he 
moved to Rutherford and managed his interests 
from his office on Wall street, New York. He 
organized the People’s Railway Company, of 
Brooklyn, and was made its president. He also 


organized the Union Traction Company of New 
Jersey, incorporated but a few days before his 
death, which was to build an electric line from 
Newark through Rutherford tu Hackensack. 


To Fuund a School of Science. 
Mr. Westinghouse Said to be Preparing to Endow a New 
College for Pittsburg. 


(From the Pittsburg Despatch.) 


The Westinghouse Electrical College and School of 
Science is a probability of the near future for Pittsburg. 
Mr. Westinghouse has given voice to his desire tn this 
line and his plan of the establishment of such a College in 
this city receives the cordial tndorsement of the leading 
electricians and mechanical engineers. 

Detalls are as yet meager. The reticence of those inter. 
ested and the absence of Mr. Westinghouse from the city 
preclude particulars. Matters have so far progressed, 
however, that several meetings have been held. Wilkins- 
burg 1s mentioned as the probable site for the college, and 
the question under discussion at present ig whether or 
not the school should not be opened immediately ina tem- 
porary bullding pending the erection of a permanent. 
structure which shall in construction and equipment be 
the equal if not the superior of any electrical school in 
the country. 
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„tific apparatus for educational] purposes. 
‘do not see, however, how the National School of 
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Storage Batteries and Customs Laws. 
To the Editor of ELECTRICITY. 


Dear Sır: Ihave just been advi-ed throngh 
ELEctricity that the Board of Appraisers has 
decided that storage batteries purchased abroad 
for educational purposes are dutiable. I desire 
to give a few additional facts regarding the case 
at issue between the Armour Institute and the 
Board of Appraisers. At the close of the World’s 
Fair an opportunity was offered the Institute to 
secure a few cells of Pollak battery for purposes 
of test and comparison with its 125 cells of Ameri- 
can make. 

The University of Michigan had already se- 
cured some 33 cells of the same make, and en- 
tered the same free of duty, but when, later on, 
the application of the Armour Institute came be- 
fore the Board, it was rejected on the ground 
that the storage batteries were not philosophical 
apparatus. We have heard much lately about 
discriminating lightning arresters, but the Board 
of Appraisers have put themselves on record as 
most efficient discriminating battery arresters. 
It is difficult to understand why commercial 
types of dynamos, ammeters, etc., are permitted 
to be imported duty free by colleges, under the 
head of philosophical apparatus, and storage 
batteries excluded as not belonging to this classi- 
fication. It may be that this is but another note 
in the death-knell of the storage battery as pus- 
sessing any scientific value. 

The news that the National School of Elec- 
tricity has established an active branch in New 
York is most refreshing, and let it be hoped that 
one of its first missions will be to dispel the 
clouds of dense ignorance of matters electrical 
and scientific to which such decisions as the 
above cannot but be ascribed. 

W. M. Srine. 

Armour Institute, Chicago, Nov. 5, 1894. 


[We had no desire to misrepresent the position 
of Armour Institute, and agree fully with 
Prof. Stine’s views as to the injustice of compel- 
ling the payment of duty on distinctively scien- 
We 


Electricity can accomplish any real good until 
its chief promoters have stepped down and out 
and the school discontinuesits fraudulent misrep- 
resentations. It can claim no title to respect or 
confidence until it ceases to pose as a philan- 
thropic enterprise aud ceases to use the names of 
men who have disowned any connection with it. 
Standing solely for what it actually is, it might 
be of some good to the world.— Ep. ] 


Cast Steel and Cast Iron for Dynamos. 


The Electrotechnisches Echo for August 11 
has am article discussing two dynamos, differing 
only in the field magnet frame and field winding, 
in one of which cast iron is used and the other 
cast steel. From curves be shows that with cast 
steel 12,000 lines of force per square centimeter 
(12 kilogausses) can be used, and for cast iron 
6,000, the former requiring 6.4 ampere-turns and 
the latter 28 ampere turns per ceutimeter length 
of magnetic circuit. His calculations show that 
5,800 ampere windings would be required for the 
cast iron, a8 against 3,330 for the cast steel mag- 
nets. His conclusions are that the weight of the 
magnet frame will be reduced to one-half, and 
the weight of the copper for the magnets to 
somewhat less than one-half in the cast steel 
maguets; the price of the steel is about twice as 


great, but on account of the reduction in the 
amount of copper the machines will be cheaper 

He adds that there is a disadvantage in that cast 
steel is of such widely differing qualities, and can 
therefore not always be relied upon without 
special testing. 
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Personal. 
Among the Boston men ın N 
: ew York 

ude n Frank B. Parsons of the E e 

entilati 
cae ing Fan Company, and C. J, H. Wood- 

Mr. Gilbert M. Harvey, formerly with the 
Neves eet Lighting Company at Providence 

as accepted the position of superi l 
the lighting station at Portland, Meo i 

Mr. James G. Godfrey, of the New York In- 
sulated Wire Company, has return 
tended Southern and Western trip. i 

Mr. Harry Allen, who was until recently as- 
sistant to Mr. Aylsworth in the carbonizing de- 
partment of the General Electric Company's 
lamp works, has left that company aud is now 
associated with the new firm of Aylsworth & 
Jackson, manufacturers of. incandescent lamp 
tilamerts, Orange, N. J. 


Mr. Frederick Nicholls of the Canadian G. E. 
Co., Toronto, is a New York visitor this week. 


Canadian Notes. 

Toronto is being treated with an investigation 
into certain charges of *‘boodling” amongst a 
number of the principal aldermen which is cre- 
ating considerable sensation. The chairman of 
the Fire and Light Committee, Alderman A. D. 
Stewart, has been directly charged by the man- 
ager of the Toronto Electric Light Company 
with seeking to abstract some $15,000 from his 
company iu connection with a recent proposition 
on the part of the city to go into the business of 
supplying light themselves. Mr. Wright in the 
witness stand stated that in conversation with 
Alderman Stewart in that gentleman’s office 
some months ago he was told that if the i lea of 
a municipal plant was to be knocked out his com- 
pany would have to pay for it,’and furthermore 
designated the above sum asthe amount which 
would be required to ‘‘sqnare” himself and 
friends in the council. After the proposition of 
a civic plant had been voted down, tenders for 


city lighting were called for, and in connection 
with these there sre also a number of charges 
against Alderman Stewart and his colleagues of 
a damaging character. A great deal of corre- 
spondence has been produced between aldermen 
and outsiders in connection with the matter 
which lends s very suspicious color to the con- 
duct of some half dozen or more of the principal 
aldermen. The result of the investigation prom- 
ises to be most interesting. 


Rumor has lately been busy with the affairs of 
the Royal Electric Light Company of Montreal. 
It has been stuted that Senator Thibaudeau was 
about to retire and that his place was to he filled 


by Sir Joseph Hickson, but this has been em- 
phatioally denied so far as Sir Joseph 1s con- 
cerned. A meeting of the shareholders has been 
called for the 15th inst. to approve of an issue of 
$750,000 of debentures. 


Mestrs. J. W. Gage, Drs. Bingham and Grif- 
fin, and Myles Hunting, of Hamilton, recently 
madea trip to Detroit to investigate the Harris 


system of operating streetcars, which does away 
with poles and all overbead construction, snd 
have expressed the greatest satisfaction at the 
possibilities of the system. 


Mr. T. Viau, projector of the new electric rail- 


way between Hull, Aylmer, Gatineau Point, 
Chelsea, Ironsides and the Peche, waited upon 
the municipal council of Hull a few days ago for 


the purpose of seeking a charter to operate his 
system of cars along the Gatineau road. The 
council now have the matter under considera- 
tion, but it is thought no objection will be raise 
In connection with it. 


A Card of Thanks. 

The publisher of Exrecrricity acknowledges 
the receipt of a necktie presented by Messrs. 
Robert Bigman Corey, Stephen Artistic Douglas 
and Reuben Busy Ayres, 
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Boston Notes 


The wind, rain and snow storm which raged 
throughout New England Monday night of last 
week proved to be the most disastrous one that 
has been experienced for several years. Es- 
pecially was this the case with the electric light, 
telephone and telegraph companies. Their over- 
head wires and the poles they were suspended 
from suffered fearfully; especially in Massachu - 
setts was great damage wrought. 

The telephone and telegraph wires are to be 
placed underground in the city of Chelsea, an 
ordinance to that effect having at last passed the 
city council. The matter had been debated for 
over three years. 

On August 16, 1898, a sanguinary riot took 
place at North Abington, Mass., between a gang 
of Old Colony Railroad employes and a gang of 
men in the employ of the local electric railway 
company. Suits were entered against the Old 
Colony Railroad officials for inciting the ri»ters 
and the cases were tried before Judge Sherman 
last week. After hearing the evidence the Judge 
imposed a sentence of four months’ imprison- 
ment on John C. Sanborn, division superin- 
tendent of the Old Colony Railroad; C. T. Bailey, 
detective, four months; A. L. Frazier, foreman, 
two months; John Bolen, section foreman, two 
months, and Emery B. Bryant, roadmaster, two 
months. ‘These officials were at once marched 
off to jail to work out their sentences. 

The contemplated strike which was to have 
tied up the entire West End Railroad system of 
Boston did not materialize. Mutual concessions 
were made both by the company and its em- 
ployes, so that for the time being there is no 
more talk of a strike. ; 

Whether it is owing to the remarkable results 
of the recent elections or not, itis a fact, testi- 
fied to by more than one electric manufacturing 

or supply house in Boston, that during the last 


few days there have been more out of town b.y- 
ers and inquiries by mail than had been known 
for months before. eed 


General News. 


What is Going on in the Electrical World. 


Hackettstown, N. J.—Theelectric light com- 
pany intends to expend $9,000 in a new building 
and improvements to plant. 


Milan, Tenn.—A franchise has been granted 
to N. J. Rogers, of Tonawanda, N. Y., to estab- 
lish an electric light plant in this town. 


Williamstown, Mags.—It seems certain now 
that the much talked of electric tramway between 
this place and’ North Adams will be built. 


_ Americus, Ga.—-The city council is consider- 
Ing the question of putting in an electric light 
plant to hight the streets and public buildings. 


eA tape Wis.—-Thomas Marston, of the firm 
of Felix & Marston, Chicago, has petitioned the 
city council for an electric railway franchise in 
this town. 


Lincoln, I11.— The electric street railway here 

been sold to W. H. Patterson, of Blooming- 

ton, Ill., for $75,000. An extension of the line 
will be begun at once. 


St. George, S. I., N. ¥.—Application has 
been made to the board of supervisors to bave 
the motive power of the Midland Railway 
changed to electricity. ; 


Hackensack, N. J.—The plant of the Edison 
Electric Light Company was destroyed by fire 
on the 6th inst. The ioss is about $30,000. The 
plant was well insured. 


Nashville, Tenn.—A firein the car shed of the 
Nashville Street Railway Company on the 4th 
inst. destroyed cars and other property valued at 
$19,000; fully insured. 


Newark, N. J.—The Franklin township com- 
mittee has granted the Passaic aud Newark Elec- 
tric Railway Company a franchise for a trolley 
road through the township. 


_ Springfield, O.—The city solicitor has been 
lnstructed to draw up an ordinance concerning 
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an electric road for which Messrs. Hanford and 
Webb have askeda franchise. 


Port Jervis, N. Y.—The franchise for an 
electric railway in this town granted by the 
board of trustees has been accepted by the Sub- 
urban Street Railway Company. 


Indianapolis, Ind.—The Jenney Motor Com- 
pany have abandoned the idea of moving to 
Springfield, O. The big bonus to secure the 
plant did not materialize, it is stated. 


Auburn, Ala.—The Opelika and Auburn 
Electric Railway is rapidly nearing completion 
and will be running trains into Auburn, a dis- 
tance of seven miles, within three weeks. 


` East Liverpool, 0.—The Ceramine City Elec- 
tric Light Company’s plant was burned on the 
ist. Loss, $20,000; insurance, $8,000. The city 
is at present without electric lighting facilities. 


Detroit, Mich.—James H. Talbot, W. R Mce- 
Laren and Reginald A. Britt have filed articles 
of association of the Universal Electric Con- 
struction Company, with a capital stock of 
$25,000. 


~. Geneva, N. Y.—The names of more than a 
hundred patrons have been secured for & new 
telephone service here, the annual reutals of 
which are to be about half those of the present 
company. i 


Hillsboro, O.—The electric light plant aud 
gas works located here have been purchased by a 
new company, comprising J. R. Cuvok, E. W. 
Bixby and Harry Campbell. of Ironton; R. M. 
Dittey and J. B. Smith, of Hillsboro, and F. J. 
Picard, of Columbus. 


McKeesport, Pa.—It isthe intention of the 
Homestead and Highland Street Railway Com- 
pany to extend their line to McKeesport. They 
will build the line through Munhall, Bellwood 
and Dravosburg, and connect with the traction 
line leading to this city. 


New Orleans.—The New Orleans Traction 
Company, having experienced much difficulty in 
securing sufficient current from the Louisiana 
Light and Power Company for the proper work- 
ing of their trolley cars, intend to erect a power 
house and put in a plant of their own. 


Tower City, Pa.— A movement has been com- 
menced for the construction of an electric rail- 
way through the Williams Valley, commencing 
here aud extending through Williamstown an 
Lykens. ‘lhe borough councils of the last two 
places have already granted the right of way. 


Columbus, Ga.—The mules and dummies are 
to be dispensed witb shortly on our street lines 
and a livelier and better system take their place. 
It is claimed that when completed the electric 
road now being constructed will be the best 
built and best equipped road in the South. 


Gettysburg, Pa.— In the United States Cir- 
cuit Court, on the 3d inst., the jury of seven ren- 
dered a verdict of $30.000 compensation to be 
paid by the Government to the Gettysburg Elec- 
tric Railway Company for the taking of lands re- 
quired to keep the historic battlefield intact. 


Rutherford, N. J.—The Union Traction Com- 
pany has been organized aud an application for 
a franchise tor an electric railway through Ruth- 
erford will be made at once, the sim of the com- 
pany being to operate a railway from Newark to 
Hackensack. The main office of the company is 
to be at Rutherford. 


Brazil, Ind.-—-The Interstate Telephone Com- 
pany of Louisville, Ky., has organized a com- 
pany here composed of thirty-five stockholders 
and patrons, who bave subscribed 105 shares of 
$10 each, the parent company to holdthe balance 
of stock. The company will proceed at once to 
put in an exchange. . 


Woodville, Mass.— An electric railway is pro- 
jected between Woodville, Hopkinton and West- 
boro and $50,000 of the stock bas been sub- 
scribed. B. G. Underwood, of Malden, and Ar 
thur M. Bridgman, of Brockton, heavy sub 
scribers to the stock of the Marlboro and West- 
boro line, are interested in the new road, 


Bay City, Mich.—The organization of the 
Saginaw Consolidated Street Railway Company, 
with a capital of $150,000, gives foundation for 
the belief that the Eddy Electrice Company, 
which is about to construct an electric road be- 
tween Saginaw and Bay City, will have opposi- 
tion. It is probable that the new company has 
been organized for the purpose of connecting 
the valley cities by an electric line. 


Manchester, N. H.—Although a city of 50,- 
000 population, Manchester is stil] using horses 
for its streetcars, but a movement is on foot to 
get an electric live chartered at the next session 


of the Legislature. The president of the Man- 
chester Street Railway bas failed to fulfil his 
promise, made several times since 1892, to equip 
the street lines with electricity, and the people 
are growing impatient over his procrastination. 


Pittsburg, Pa.—F. H. Thompson, superin- 
tendent of the Spanish-American Electric Com- 
pany of Havana, Cuba, bas been in town since 
last week to look after some special motors for 
his plant in course of construction at the West. 
inghouse works. Mr. Thompson’s company & 
few months ago, to meet the increased demand 
for electric lights in Cuba, ordered an entire 
new equipment for the plant in Havana from the 
Westinghouse Company, and the work has been 
pushed as rapidly as possible. 


Baltimore.—A company is organizing here to 
utilize the waters of the Susquehanna River in 
generating electricity. The plan is to locate an 
extensive electric plant on the shores of the Sus- 
quehanna near Conowingo, which is some miles 
above Port Deposit, and only thirty-five miles 
in an air line from Baltimore, from which power 
will be transmitted by overhead wires direct to 
this city, taking in the town of Belair on the way. 
Some forty-feet fall of water can be secured, and 
the power can be run up to 100,000 m. P. Nego- 
tiations are in progress with parties in Pittsburg 
for the necessary electrica) machinery, 


Norwalk, Conn.—The South Norwalk and 
Norwalk Electric Company, of which L. C. Whit- 
ney is receiv r, has voted to offer its plant to this 
city for the original cost of the same, about $125,- 
000. This isdone for the reason that the city 
proposes establishing a commercial plant, and to 
place the company in a legal position to protest 
against such a scheme. The law, while granting 
the privilege to cities of establishing plants. 
specifies that such cities shall not establish such 
plants in connection with a commercial system 
without first buying the local plant. The case 
may go to the high courts, and will be watched 
with interest. 


Lockport, N. ¥.—The folloving business men 
have been selected as incorporators and directors 
of the Citizens’ Mutual Telephone Cumpany, 
which, it is proposed, will take the place of the 
Bell Company: Joseph A. Ward, W. W. Trein, 
Ald. A. H. Stevens, George W. Pound, Harrison 
S. Chapman, the Hon. Thomas Oliver, Dr. M. 8. 
Kittapger, Frank B. McNeil, Ald. James Olif- 


‘ford, jr.. T. H. Van Horn, W. T. Ransom and 


H. K. Wickser. Last month the common coun- 


~ cil ditected the Bell Telephone Company to re- 


move its poles from the streets within ninety 
days, refusing to renew the company’s franchise 
because it would not reduce its rates. 


St. Louis.—The city council will be asked soon 
to grant an electric railway franchise to the St. 
Louis and Southwestern Electric Line, George 
C. Fox president, A. E. Weiss secretary, and J. 
M. Wiener treasurer. The route includes ull 
the important points in South St. Louis and also 
Forest Park.—If a bill to be introduced in the 
next Legislature is passed, amending the laws 
limiting the capital stuck of a corporation to 
$10,000,000 by substituting $50,000,000, it is 
likely that the proposed scheme for consolida- 
ting all the street railways into one corporation 
will be carried out. The total capitalization of 
these companies at present is $18,962,000, with a 
bonded indebtedness of $16,050,000; the total 
mileage is 283 miles. 


Montreal, Can.—The Dominion Government 
has secured the lease of an unoccupied island of 
the Hawaiian group for a landing place for the 
Pacific cable that is to connect the Australian 
with the American colonies of Great Britain. 
The proposition to lease the island was submitted 
to Secretary Gresham. who said that under the 
treaty of the United States with Hawai no inter- 
ference with such an arrangement could be 
made. The Hawaiian Government is to granta 
subsidy of £7 000 a year for a period of years. 
In return for this the cable company is to con- 
duct a branch to Honolulu and only charge the 
following low rates for the transmission of mes- 
sages: Commercial business, one shilling a word; 
Govercment despatches, nine pence; press de- 
spatches, sixpence. 


Houston, Tex.—Tbhe Washbnrn-Moen Com- 
pany’s representative here, speaking of the wire 
business in Texas to a reporter of the Post, said : 
“Formerly Houston and other Texas merchants 
were compelled to send to New York or some 
other Northern city for cable wires for elevators, 
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for wire for springs, brooms, etc. Now, all this 
we have in stock, and so do the hardware 
merchants. An crder for trolley wires for an 
electric railroad, for insulated telegraph wire, 
for wire mattress springs, for wire clotheslines, 
for weather-proof wire for electric plants, for 
magnet wire; in fact, for avything in tbe wire 
line, can be filled right here in Houston. A con- 
cern like the Washburn-Moen Company is lo- 
cated here because of the unsurpassed shipping 
facilities, as we can reach not only Texas but all 
of Mexico.” 


Denver, Col.—I. B. Porter and F. C. Wil, 
liams, of Denver, and W. F. Elliott and D. S. 
Forney, of New York, bave applied to the board 
of aldermen for a franchise for a new telephone 
company, the object being the organization of a 
company with acapital stock of $300,000 to furnish 
a complete telephone service for the city of Den- 
ver, its suburbs and the cities and towns of the 
State. The telephones used in business houses, 
which now cost $120 a year each, they propose to 
furnish at the rate of $604 year, and the price 
of private residence telephones would be reduced 
from $60 to $40 a year. The applicants have a 
new appliance with which, they say, ‘* there will 
be no need of asking central for a beiter connec- 
tion in order to hear distinctly, no matter how 
great may be the distance between the parties 
using the telephone.” 


—_— 


The Mather Electric Company. 


The Mather Electric Company of Manchester, CODN., 
report the following sales of apparatus for the month of 
October. The company now has orders abead for three 
months and is operating its entire plant overtime until 10 
clock every night: 


Hartford and West Hartford St. 
ky. Co. Hartford,Ct. (2d order).180 k. w. 500 v. Generator 
Hartford and West Hartford St. 


>. 


Ry.Co., Hartford,Ct. (8dorder).180 ‘* 500v. ‘ 
Bloomington City Rallway CoO., 

Bloomington, Hl..............-.100 * 500V. i 
Amory Mfg.Co.Manchester, N:H. 80 * 120v. te 
Chas. R. Lewis Clothing Mfg.Co., 

Belleville, Ill........... sn see 80 * 12y “ 
stamford Hotel, Chicago........ 45 * 120V ss 
John Jermyn, Scranton, Pa...... 100 ** 300v te 
southwest Va. Improvement Co., 

Pocahontas, Va........... cc... 60 ‘ ROV *s 
Somers Fuel Co., Belle Vernon,O. 60 * 220 Vv. be 
J. Holt Gates, Chicago.......... 60 * 20 Vv. ae 
J. Holt Gates, Chicago.......... 80 * 120 V. 

J. Holt Gates, Chicayo..........100 * 500 Vv. bs 
Burtis & Howard, Minneapolis.. 11 * 220 v. Dynamo 
Stanley Elec. Co.,Pittstield,Mass. 2 ‘* Manchester Exciter 
Jones & Lamson Machine Co., 

Springfield. Vt..................850 light Dynamo 
Warren Shaw & o., South Pea- 

body, MABS.... eessuesssroresson> 250 " y 
Lewis Anderson & Co., Skowhe- 

gan, ME........-scceecereerees — ‘ n 
George Pappert Mfg. Co., North i 

Milwaukee, Wis...........--..-.150 © ts 
H. B. Coho, New York City...... 450 “ ‘ 
Cobb, Bates & Yerxa,Fall River.6vo ‘ a 
Chambers Elec. Light & Power 2 

co., Truro, N. S. (6th order)....600 *' = 
Obio State University, Colum- 

bus, Ohio 2d order)...........-. 16 u.r. Manchester Motor 
Sheriff of Hampden County, 

Springfield, Mass.......... erens “ ti 
Etna Electrical Works, Harte 

ford, COND... seese. sees ueceas, ÔÊ u “ 
Chas. R. Lewis Clothing Mfg. 

«o, Belleville, J1l...........-.. t s 
Harry S. Anderson, Springfield, 

MASS... cece ence eneste s ,....600 ampere Spec. Dynamo 


Shipments consisting of further October orders and 


former orders: 
Bartram Hotel, Philadelphia....2 451.w. Dir.Cor. Machine 
New Pittsburg Cual Co., New ae 4 


Pittsburg, Ohio.. 


EEEE 220 v. Generator 
Morris Coal Co., Sand Kun, Ohio. 60 “ ' 


220 V. : 


Brooklyn, N. Y........:+-e0 008 45 u. Pr. 20 V. èé 
Jones Bros. Electric Co., Cincin-- 

nati (7th Order).......---. eene. 50 * 220v. n 
conn. kiver Paper Co., Holyoke. 

MARS unien ea a EE oeeee es 700 light Dynamo 
srenada Hotel, Chicago ....... 150 °° me 
Leafe Bros, Winchesiey. Va..... 50 “ i 
Major & Loomis, Hertford, N. C. 25 * “ 
George W. Furbeck, Chicago... eau. “ +s 
Badger Lumber Co., Kansas s 7 


CITY. MO. son cece eee ee eee 100 
Henry R. Worthington & Co., 
Brooklyn, N. Y 600 
Diamond Machine Co., Provi- 
dence, R.I....sesaeesesees essee 250 
North Packing and Provision Co., 
somerville, Mass., (3d order). 1000 
H. S. Sands, Fairmount, W. Va.450 
Earl Knitting Mill, Northville, 


sere opoo tacons o’ 


i E eer T f 
Bay State Distillery Co., East 

Cambridge, MasS....eserssee.s. 350 ‘* $s 
Phelos Publishing Co., Spring- 

Held, Mass. .. Leese... 20 H.P. Manchester Motor 


Machinery Supply COo., Los 
Angeles, Calo... cc ceee cee teere 5 
Conn. River Paper Co., one is 


be xy be 


ot te éi 


MASS sae tugs naue PEENTE 
Meriden Britannula COo., New 

York City (2d Order)............ “ os be 
Machinery Supply Co., LOS 

Angeles, Cab... cc ccc cece sen 3° oe us 
Machinery Supply Ca., Los 

Angeles, CAL... cece cece ee eee «10 * se i 
B. F. Sturtevant & Co., Chicago. 10 ~“ t “ 
Electric Construction and En- 

gineering COo., Detrelt, Mich... 5 “ s zé 


Catalogues of the Week. 


The Partridge Carbon Company, Sandusky, O., issue a 
pocket catalogue giving prices on all sizes of carbon 
brushes for all the standard dynamos and street car mo- 
tors. The lists are comprehensive and convenient to have 
always at hand. ° 


The Metropolitan Electiic Company, Chicago, always 
up to date in its catalogues, sends out a very Compre- 
hensive list and description of the railway supplies carried 
in stock, covering 204 pages. There is a good index, always 
a valuable feature. From the Metropolitan Company also 
comes a pocket catalogue of insulators for every conceiv- 
able use. 


From the Sperry Electric Company, Cleveland, O., comes 
a nicely illustrated and well printed catalogue of Sperry 
Railway Apparatus. A great deal of the space is devoted 
tothe electric brake concerning which Mr. Sperry re- 
cently read a valuable paper before the A.J. E. E. There 
are added some expressive testimonials as to the efficiency 
of the brake in practice. 


INCORPORATIONS. 


The Citizens’ Electric Light and Power Company, Terre 
Haute, Ind.—to manufacture, use and sell electric light 
and power. Capital stock, $50,000. Fromoters: Russell 
B. Harrison, Terre Haute ; Michael E. Burke, John G. 
McNutt. 

he Minnesota Harrison Telephone Company, Minr eap- 
olis, Minn.—to operatein Minneapolis, construct telephone 
apparatus, operate telephone lines between cl! jes, and get 
out patents. Capital stock, $250,000, with a limited liability 
of $50,000. Incorporators: Charles H. Maxey, Thomas F. 
Hurly, W. A. Edwards, George E. Maxwell, B. W. Taylor, 
George E. Hays, of Minneapolis, and W. N. Stewart, of 
St. Paul. 

The Mt. Vernon and Walbonding Electric Railway ( om- 
pany, Mt. Vernon, Ohio. Capital stock, $50,000. Incorpo- 
rators: Fred T. Botzum, W. F. Ballinger, O.D. Bunn, Des- 
ault B. Kirk, Harry D. Critchfield, Harry C. Devin. 


Belvidere Telephone Company, Belvidere, Il.—to fur- 
nish telephone and electric service and electric supplies. 
Capital stock, $5,000. Promoters: W. M. Mareau, Omar H. 
Wright, Jr., Jno. G. Tripp, J. R. Balilet. 

The Traders’ Annex Company, Clarksburg, W. Va.—to 
erect and own bulldings, etc., construct electric plants, 
street railways, etc. Capital stock, $1,000,000. Promoters : 
"t. M. Jackson, D. R. Morgan, W. B. Maxwell, Clarksburg. 


E. P. Electric Company, Chicago, Ill.—to manufacture 
and sell electrical machinery and el ctrical appliances of 
all kinds. Capital stock, $500,000. Promoters: Edw. I. 
Frost, Chas. W. McCorkle, E. W. Cramer. 


Normandy Gold Mine (tncorporated in W. Va), Amador 
City, Cal.—to mine and manufacture; lease mines, operate 


same, build tramroads, waterworks, electric plants, etc. ` 


Capital stock, $100,000. Promoters: Stephen H. Emmens, 

Chas. A. Week, L. G. Haskin, Amador City. l 
The People’s Electric Company, Valparaiso. Ind.—to 

maintain a light. heat and power plant, etc. Capital stock, 


"$30,000. Promoters: Geo. Marpole Willis, Otis E. Turner, 


Jas. A. Cummins. 

American Iron Car Company (incorporated in W. Va.), 
New York, N. Y.—to manufacture and construct freight, 
passenger and electric railway cars, eic. Capital stock, 
85,000, min. Promoters: Carroll Sprigg, Q. A. Gates, 
Henry Briderman, E. L. Pierson, New York city. 


The Monarch Gas Engine Manufacturing Company, San 
Francisco, Cal.—to manufacture al.d d's] in gas, gasoline, 
electric and steam engines and accessories; operate a gen- 
eral machine sbop. Capital stock, $20,000. Promoters : J. A. 
Frost, Oatland, Cal; W. S. Scott, S. W. Powell, San 
Francisco. 

The Forest City Electric Lizht and Power Company, 
Forest City, Ja.—to operate a plant for electricity, light 
and power. Capital stock, $25,000. Promoters: M. Bar- 
ton, C. H. Kellogg, J. EF. Thompson, of Forest City. 


Jenney Electric Conduit Company, Chicago, 111.—to con- 
struct railway tracks, etc. Capital stock, $5,000,000. Pro- 
moiers: L A. Farnsworth. J9s. M. Hill, Chas. S. Marshall. 


The Delaware and Schuylkill Traction Company, Doyles- 
town, Pa.—to construct and operate motors and cables or 
other machinery for supplying motive power to passenger 
railways. Capital stock, $50,000. Promoters: Wm. Jeuks 
Fell, Faulkland, Del.; Robt. C. Fulton, Sam’l A. Hamilton, 
Philadelphia. 

The Belding Electric Alarm Mall Box Company, Chicago, 
Iil.—to manufacture and vend the electric alarm mai) box 
patented by Edw. Chas. T. Beldlug and improvements 
thereon. Capital stock, $25,000. Promoters: Edw. Chas. 
T. Belding, ‘Thos. W. Saunders, C. Stuart Beattie. 


‘The Mother Lode Power Company, San Francisco, Cal.— 
to manufacture and deal in power, ght and heat produced 
by electricity. water. compressed alr, steam or otherwise : 
transport, transmit and distribute light heat and power: 
build and operate water works, and deal in and operate 
mines, etc. Capital stock, $800.000. Promoters: J. F 
Parks, Jackson, Cal.; Jackson Dennis, Sutter Creek, Cal 
Chas. D. Plerce, Oakland. k 


The Union-Traction Company, Rutherford, N. J 
contruct street rallways. Capital stock, 81.500.000. R 
porators: George S. Forbush, of Brvokline, Mass : mia, 
J. Callanan, Rutherford ; Otis G. Burnap and Frank Gard. 
ner, Brooklyn; Louls H. Levin, New York; Henry "i 
Broking, Carlstadt ; Theodore G. Hoster, East Ruther. 
ford, Edwin T. Galloway, Thomas G. Bell, John M. Bell, 
Collector Charles Burrows, of Ru herford, and John $. 
Forgotson, uf New York. 


The Wilder-Sloss Electric Hotel Call Company, at chl- 
cazo—to maygufacture electrical devices. Capital stock 
$250,000. Incorrorators : Louis stein Binswanger and ka. 
mund R. Wilder. 


The Secretary of State of West Virginia has chartered 
the Union Telephone Company of Parkersburg, W. Va., 
with an authorized capital cf $150,000. Tte Incorporators 
are: C. H. Shattuck, of Parkı rsburg ; E. M. Gilkeson, of 
Romney; J. B. Finley, of Parsons, and F. S. Sherick, of 
Marietta. 
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ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED OCTOBER 80, 1814. 


BLECTRIC RAILROADS AND APPLIANCES. 


528,149. Trolley-Catcber. Woodson D. Cobb, Fort Worth, 
Tex. Filed May 29, 1894. 

528,205. Conduit Electric Railway. Jullus L. Hornig, 
St. Louis, Mo., assignor of one-half to Theodore i. 
Wurmb, same place. Filed Feb. 19, 1894. 

528.330. Conduit System for Electric Railways. John B. 
Linn. Cleveland, assignor of one-halfto Oliver S. Kelly, 
Springfield, Ohio. Filed Dec. 9, 1893. 

528,379. Closed-Conduit Electric Railway. James F. 
McLaughlin. Philadelphia, Pa. Filed May 10. 18%. 

528,438. safety Device for Electric Cars. John M. kelly, 
hKoehester. N. Y. Filed Nov 21, 1892. 

528,465. Electric Machine for Railway Systems. Edward 
vemting, New York, N. Y., assignor of three fourths to 
Samuel Corn. Henry Corn, Adolph Kaufman aad Isaac 
Stern, same place. Filed May 27, 1893. . 

528,477. Supply system for Eleetric Railways. Charles H. 
Harkins, St. Louls. Mo. Filed Dec. 9, 1893. ; 

528,494. Clored Conduit for fF lectric Rallways. William E. 
ştearıs, Berlio, Conn.. assignor, by direct and mesne 
assignments, of one-third to David L. Bradt. John P. 
Coghlin and Frank O. Plummer, Worcester, Mass. Filed 
April 7, 1894. 

ELECTRIC LIGHTS AND APPLIANCES. 

528,184. Electric-Arc Lamp. Rudolph Segerdahl, Chicago, 
Ill. Filed Feb. 26, 1894. l 

528.241. Electric-Lamp Shade. Edouard Vedovelli. Paris, 
assignor to Heury Guinard, New York, N. Y. Filed 
Aug. 4, 1894. 

DYNAMOS, MOTORS, ETC. 

528,204. Armature for Dynamo-Electric Machines and 
Method of Making Same. ‘Thomas H. Hicks. Detrvil, 
Mich. Filed July 14, 1893. 

528.440. Reversing Mechanism for Electric Motors. Jobn 

Mellen, Newport, Ky., and Nathaniel O. Goldsmith, 

Cincinnati, Oblo, assignors to Frederic C. Welr, Cin- 
cinnati. Oblo. Filed March 24, 1894. 
BATTERIES. ‘i 

528,286. Galvanic Battery. Martin M. Clark, Chicago. IH 

assignor to the Western Electric Company , same place. 
Filed May 27, 1893. ; 

528,445. Secondary Battery. John E. Rhetts, Salem, Ind. 
Filed Nov. 22, 1893. 

TELEPHONE AND TELEGRAPH APPARATUS. 

598.345. Telegraph-Key. Christopher F. Sebring, Leeds, 


Mo, Filed July 2, 1894. 
528,390. Mechanical J eleph’ ne. Jerome Prince, Mia 
Mass.. assignor, by direct and mesne assignments. © 
the Musical Telephone Company, same place and Saco, 


Me. Filed May 16, 1894. 
SIGNALS AND SIGNALING APPARATOS. In 
528.245. Electric Rallway-Sigual. Adoniram J. Wilson, 
Port Chester, N. Y., assignor to the Hall Signal Com- 
any of Matie. Filed Nov. 21, 1892 wilson 
528.216. Electric Railway-Signal. Adoniram J. SOU, 
Port Chester, N. Y., assignor to the liall a ea 
any of Maine. Filed Dec. 16, 1892. xenewed Mar 
28, 1894. F 
528,441. Klectric Signaling Apparatus for Block Syste) i 
Matthew S. Reiley. Washington, D. C., p care 
sixty-seven ninety-sixths to kobert E. L. W De e 
W. White. James M. White and Fred. R. Millel, 


place. Filed June 13, 1894. 


MISCELLÊNEOUS. i 
Electrolytic Apparatus for the Manufacture 0 


Thomas Drake, Hudders- 
teld, England. Filed June 30, 1894. 
528,185. ' Automatic Electromaguetic Cut-Ouf. Luen i 
stanley, Brooklyn, N. Y. aud Alfred F. Braddel sel. 
adelphia, Pa., assignors to Henry B. Cutten, Ta 
phia, Pa. Filed Ang. 22, 1893. kenewed Junel, ee 
528,188. Electric ‘Transformer. Elihu ‘1 homson, Han 
Mass., assignor to the ‘Thomson-Houston Elect 
Company cf Connecticur, Filed Jan. 29, 1890. oI 
598,189. Thermostat. David W. Thompson. chicago, 1: 


528,153. 
Cbhlorin and Caustic soda. 


Filed Nov. 19, 1889. Renewed July 8. 1891. 
528,243. Kheostat. Montgomery Waddell, Bridgeport 
Conn., ass'gnor to Montgomery W addell. ve riled 
the Waddell-Entz Company, of West Virginia. 
Sept. 6. 1593. 3, 
528 968 Ohmmeter. Arakelyan H. Armen, Lynn, Mas 
Filed April 21, 1894. 
528,273. Phonogramh Henri J. Li-ret, Paris, France. 
Filed Dec. 20, 1893. = De- 
528,201. Underground Conduit. James F. Cumming”, pe; 
troit, Mich., assignor of one-half to Eugene ™- 
man, Milwaukee. Wis. Filed Jan. 10. 1894. 
528,301. Art of Coating Electric Conductors. > 
Montzomery. Lincoln, R. 1, assignor to 3 1894 
braham Lockwood, same place. Filed July ' pecon- 
528,322, Process of and Apparatus for Electrolytic z LOD- 
position of Alkaline Salts. Hamil o Y. Castber, 
don, England. Filed Sept. 26, 189%. 
528,430.’ Electromagnetic Switch. John G. Hartel, Koig 
kuk, lowa ; Florence L. Hartel, administratrtx 
John G. Hartel, deceased. Filed Dec. 2, 18%. 
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EDITORIAL NOTES. 
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An Evecrrictiry bas been from 


Electro-Medical its first issue outspoken in 
Fraud its condemnation of the 
Exposed. swindlers and cheats who 


are continually robbing the poor, the sick and 
the ignorant in the sale of so-called electro-medi- 
cal appliances—swindlers who rely on tbe magic 
term electricity to humbug the public, trusting 


by reason of the undoubted popular ignorance- 


of the subject to escape exposure and arrest. 


Our warfare has been not wholly successful so | 


far, partially from the fact that reputable jour- 
nals have allowed their columns to be used by 
the advertisements of the quacks, but chiefly be- 
cause the authorities of the World’s Fair allowed 
a large number of these quacks to make ex- 
tensive exhibits in the Electricity Building, 
thereby placing them, in the popular estimation, 
upon an even plane of legitimacy with the manu- 
facturer of dynamos or other standard apparatus. 

We succeeded in convincing the religious press 
and many other periodicals that the advertise- 
ments of electric belts, hairbrnushes, insoles, ete., 
should be excluded; but there remained many 
who either were not convinced or who were will- 
ing to sell themselves at the rate of 50 cents a 
line to any fraud however flagrant. Chief 
among the latter class is the New York Sun, 
which has carried fur a year past an advertise- 
ment of ` Actina,” an unqualified swindle, whose 
promoters could not escape the penitentiary if 
brought to trial. 

Latterly the most conspicuous of these frauds 
has been the ‘ Electropoise,” on a par with 
“« Actina” in that it possesses no capability of 
accomplishing any result whatever in its applica- 
tion, but which has acquired a higher standing 
than any of the others, because, as we suppose, 


its promoters have been of a higher class than 
Owens, Pratt, ete., belonging, as it were, to the 
aristocracy of swindlers. 

We denominate the ‘‘ Electropoise” an out- 
rageous humbug and fraud in full knowledge of 
the fact that many intelligent and honorable 
people have testified over their own signatures to 
wonderful cures by its use. Testimonials of 
cures, however, can count for little in the face of 
facts like these : 

The highest medical authorities state that 
any material oxygenation of the blood through 
the skin is an absolute impossibility by any 
conceivable method of treatment. 

The highest electrical authorities state that 
the application of the ‘‘ Electropoise” can have 
no possible effect upon any object, animate or 
inaniniate. 

Its power for benefit or injury is nil. 

Whatever may be the differences of opinion as 
to the duty of the daily press ‘in accepting or re- 
jecting advertisements, some laws are firmly 
established, and no paper of any standing would . 
carry an advertisement of a green-goods game, 
of a gold-brick swindle, or of a policy shop. Yet 
the sale of the “ Electropoise ” is a grosser fraud 
upon the public than any of these; and the New 


' York Sun and other daily papers are carrying 


the advertisement. 
But when we come to the religious press and 


' the high-class monthlies there is no argument 


whatever as to their duty in the matter of choos- 
ing the advertisements which shall be admitted. 
The appearance of an advertisement in any of 
these publications is universally accepted as 
proof positive that the business so advertised is 
legitimate and has the sanction of the publisher. 
The Sunday School Times carries this principle 
so far that it agrees with its readers to refund 
any money paid to its advertisers upon proof 
that the goods advertised are not up to the repre- 
sentations made; not long ago this worthy journal 
was called upon to make good this guarantee 
and it did so without controversy. 

When it is known that journals of this class, 
and monthlies like the Review of Reviews and 
the North American Review, bave not only ad- 
vertised the ‘‘ Electropoise” but in some cases 
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given it editorial indorsement, is it any wonder 
that the fraud has acquired a certain standing 
and that their swindling business bas grown to 
enormous proportions ? 

We sha put a stop to all this; and we solicit 
the support of those who believe that frauds 


° . < @e 
should not receive assistance even in the adver. 


tising columns of respectable periodicals. 

But the refusal, at this late day, of newspapers 
to accept this concern’s advertisements would 
not be sufficient to stop the swindling game. As 


long as they can use the United States mails in ` these experiments may now be conducted on the 


the promulgation of their nefarious enterprise, 
or even carry on an office business in the large 
cities, they will continueto prey upon the public. 

We insist, therefore, that the postal authorities 
take this matter in hand at once, and that the 
New York Police Department make an investi- 
gation on its own account of the methods em- 
ployed in this remarkable business. They will 
find all the well-known accessories of the con- 
fidence and green goods games—the stool pigeon, 
the capper and the bogus purchaser, the office 
boy rushing in to the manager to ‘‘ borrow the 
last ‘ Electropoise’ on hand” for shipment--a 
well-planned and well-executed scheme to cheat 
and rob, 

As before stated, we accept as genuine the tes- 
timonials shown, but we cannot help wondering 
how many of them must rest under the same sus- 
picion of self-interest as that of Gen. R. G. 
Dyrenforth, the rainmaker, who, according to 
Mr. Du Bois, the general manager, has re- 
ceived inthe past two years more than $20,000 
for legal services in the Electro-Libration Com- 
pany’s interest. 

‘We shall welcome the trial of any. libel suit 
which will give us an opportunity to make the 
factsin regard to the ‘‘Electropoise” a matter 


of legal record. 
* X * 


Does A great amount of space in 
‘‘Electrocution’’ the daily papers has been de- 
Kill? voted of late to a bootless dis- 


cussion of the question whether persons supposed 
to be killed by electric shock are really killed or 
not. We say a bootless discussion, because news- 
paper men cannot settle this question by argu- 
ment, however sensational or trilliant their para- 
graphs. They might, of course, undergo the 
requisite treatment, and thus forever solve the 
problem, but we doubt if even such a qneen of 
enterprise as Meg Merrilies would take a current 
of 2,000 volts and 4 ampere and trust to D’Ar- 
sonval cr Gibbons or anyone else for reanimation, 
If she, along with seme others of the World's 
specialists, would try the experiment, be ‘‘killed” 
and come to life again, they would at least earn a 
right to live. 

ELECTRICITY believes that the electric current 
kills, and that it kills with comparatively little 
pain as applied in cases of capital punishment in 
this State. We do not think the best machine 
was chosen for the purpose, and hold that a di- 
rect current machine producing 2,500 or 3,000 
volts would have been more effective. 

However, we agree that all possible experi- 
ments should be tried in the resuscitation of the 


condemned men. A score of men are accident- 
ally killed by the current where one murderer 
gets it. If some method of treatment can be de- 
vised for reviving the innocent men who bave 
been in contact only a fraction of a minute, the 
experiments would be of great value to hu- 
manity, regardless of the fate of the murderer 
who is brought back to life after suffering the 
mental torments of the damned. On this ground 
we are distinctly in favor of the experiments. 


There appears to be no legal way in which 


bodies of the murderers who are killed by the 


- current in this State, but there ought to be no 


trouble in getting a law passed providing for 
them very early next year. At present there are 
several systems of resuscitation advocated by 
eminent men, and they should all bave a fair 
chance. Thecase of Mr. J. E. Cutler, of the 
Stanley Company at Pittsfield, who recently got 
an accidental shock from wires carrying 
4.000 volts, and who was revived after a few 
minutes by the D’Arsonval treatment, is not, it 
must be borne in mind, analogous in any degree 
to that of the State punishment. The accidental 
contact was of only a second’s duration, whereas 
the State treatment is prolonged for ten minutes 
or more. In the latter the subject gets the 
equivalent of thourands of sledgehammer blows, 
while the former fortunately escapes with com- 
paratively few. 

It must be remembered that it is not the 
voltage that kills. but the quantity of current 
that passes through the body, and this is as 
dependent upon the resistance as it is upon the 
voltage. As regards the normal resistance of the 
body, long series of experiments have failed to 
give sufficiently concurrent results to enable us 


to say safely what it may be in any particular — 


case, or to draw the line beyond which the 
voltage will be sufficient and below which it will 
not be sufficient to force enough current to pro- 
duce fatal results. When we come to accidental 
contacts, we introduce another unknown factor 
in the extraneous resistances of the boots, the 
floor upon which the person is standing, the 
nature of the contact with the wire, etc., which 
may be and usually is in such casesa greater con- 
trolling factor than the resistance of the body 


alone. For instance, a man having rubber boots on 


and standing upon adry floor might catch hold of 
a wire carrying a current of 10,000 volts without 
inconvenience, whereas the same individual in his 
bare feet, upon a damp floor, might be killed by 
accidental contact with a wire charged with 2,000 
volts 

But let us have all the experiments possible, 
and let the question be forever settled. If one 
unfortunate lineman or other honest worker can 
be brought back to life by the promulgation of 
knowledge on the subject, it is worth all the ef- 
forts of the best men in the profession. 

As to the propriety or impropriety of using a 
dynamo machine to kill murderers, and as to the 
degree of pain which the victim suffers, there is 
a great deal of sickly sentimentality. The 
science of electrics is not disgraced, and the feel- 
ings of the murderer should not be taken into 


consideration. The very essence of capital pun- 
ishment is that it should have a deterrent effect 
on those liable to commit murder; and we doubt 
if the gallowsor guillotine can be improved upon 
for this purpose. 

But if the people want the dynamo to do the 
work, ELECTRICITY sees no harm in it to the 
science or to the trade. l 
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Views and Cpinions on Timely Topics. 


ELECTRICITY a8 & motive power is now used on 
every street car in the city of Buffalo, the last 
horse car having been taken off the Jefferson 
street line on Saturday night, November 10, and 
from the streets of Buffalo forever. How many 
cities in the world can give as good an account of 
themselves ? 

x * * 

Mayor W. L. Strone will have the appoint- 
ment of an entirely new Board of Electrical 
Control in this city. We submit that the elec- 
trical interests are entitled to representation on 
this Board, which they never have had. And in- 
asmuch as Mr. Strong is something of an electri- 
cal man himself, we have no doubt he will see 
things just as we do, appointing not only one 
but three commissioners of electrical training 
and experience. 

* X * 

WE ARE informed on high authority that the 
price in the recent sale of 800 car equipments by 
tbe G. E. Company to the Yerkes system in Chi- 
cago was $600 per car. This makes business, of 
course, but how about profits ? 

x %* * 

THE $2,500,000 mortgage given by the Portland 
General Electric Company to the Old Colony 
Trust Company of Boston has been released of 


record. 
x X% * | 
Accorp1NG@ to the law as at present interpreted, 


the Edison lamp patent has expired and any con- , 


cern in the United States is at liberty to manu- 
facture incandescent lamps—if they know how. 
* * * 

TuE employees in the G. E. factories in Lynn 
have jnst been treated to another cut in wages 
amounting to from 10 to 15 per cent. This is 
the third reduction during the last six months. 
The men bear it heroicàlly, well knowing that 
work is scarce and winter approaching. Reduc- 
tions in wages don’t generally come when busi- 
ness is rushing or firms aremaking money. 

Y % * 

Tue failure of the electric clubs throughout 
the country to tulfil their missions has rendered 
the establishment of headquarters of another 
sort desirable in all our larger cities. Without 
any particular effort being made to accomplish 
this result in New York, headquarters have been 
established by common consent. At lunch time 
a large proportion of the active men in the busi- 
ness are always gathered in the well-known res- 
taurant of Nelson & Company in Cortlandt 
street, and out of town visitors are fast learning 
that it pays to drop in there at this time. Up 
town the lobby of the Imperial and the café of 
the Grand Hotel are equally well recognized. 
Thus the main purposes of an electric club, both 
downtown and uptown, are accomplished with- 
out the troubles and the worry which the official 
organization caused. / 

x xX * 

Mr. R. T. McDonaup was one of the few 
regular attendants of the horse-show last week, 
who cared more to see the horses than the dis- 
play of humanity in the boxes, Horses are his 
hobby and his large stables at Fort Wayne 4ré 
being continually recruited from the best that 1s 
offered at Eastern sales. 
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Mr. James H. RODGERS, & Toledo street rail- 
way man, says he was told that in New York re- 
cently he could buy good horses at a dollar a 
bead. He also had a proposition from a Mon- 
tana ranchman who offers 1,000 horses at $1,000. 
The same man has, he says, 700 mules he would 
be glad to give away. He has driven them out to 
starve on the prairie. This situation of the 
horse market is claimed to be due to the trolley 
system. Horse raisers may find fault, but we 
have yet to hear of asingle protest from a retired 


car-horse. 


x * * 

Our esteemed contemporary, the Flectrical 
Engineer, seems to have gotten into hot water 
on the Storage Battery question. Some time 
since, through the necessity of filling its pages 
with something—no matter what—it published an 
article from one manufacturer of storage batter- 
ies, pointing out the defects of rival apparatus 
and exalting the merits of hisown. Tobe sure, 
no names were given in connection with the 
criticised batteries, but there might as well have 
been for they were easily recognized. Having 
printed this article, the editors are overwhelmed 
with letters from the manufacturers whose prod- 
ucts were criticised, and they are publishing 
them too, as of course they are in duty bound. 
We fancy it was the office boy or the cat who 
passed the copy of the original contribution, for 
the editors could not have done so; if they did 
they won’t do so any more, for this has been a 
lesson to them. Not long previous to the admis- 
sion of the Storage Battery article in question, 
the editors of the same journal, the office boy or 
the cat editorially indorsed an electrical hair- 
brush, and they haven’t ceased to kick the cat 
since. We wonder if the cat knows whether it is 
being kicked now for the electric hairbrush 
article or for the one on the storage battery. 


x %*+ * 


It 18 not easy to foretell the consequences 
which may follow the death of J. Hood Wright 
either inthe house of Drexel, Morgan & Co. 
or in the General Electric Company. Mr. 
Wright was the guiding spirit of the former 
concern in all their electrical investments. An 
entirely new policy may follow very quickly. 


%* % * 


OUR BRILLIANT and witty contemporary, the 
Western Electrician, in its last issue comments 
upon a joke gotten off by the Electrician (Lon- 
don), which it quotes and goes one better by 
congratulating the joke thus : 

Speaking of the electric current in relation to health, a 
Chicago newspaper says that it knows of a woman who’ 
has‘ gained twenty pounds by the use of her battery.” 
That 18 nothing: we know of a man who has gained 
thousands of pounds by other people using his battery. 

This paragraph is simply a piece of frivolity, 
and 18 deliberately printed as such. Our contem- 
porary not only can be, but is, humorons as well 
as profound. Sprightliness, judiciously con- 
trolled, isever engaging, and so we reprint our 
contemporary’s joke and congratulate it. 


¥* * * 
The Kind of Man He ils. 


(From the Chicago Inter-Ocean.) 

Dr. Alva Owen, president of the Owen Electric Belt and 
Appliance Company, is defendant in a bill for divorce 
brought by Sophia Mary Owen, who claims a common law 
marriage. She says she has been driven from her home 
and that Dr. Owen has left the city witha view to pre- 
venting her from securing any interest in his fortune. 


X% * * 
The Prophecy is Fulfilled. 


(From the Dundee Advertiser, 1835.) 
ELECTRICITY, moreover, is destined for mightier feats 
than universal illumination. 
* * * 


Sure Thing. 


(From the Toledo Bee.) 
ELECTRICITY has come tostay. 


ELECTRICITY. 


THEY TRY IT AGAIN. 


The G. E. Company Will Have a Coal-Cutting Machine 
at any Cost. 
(From ELECTRICITY, November 7.) 

Returning home, this shoe-peg expert [J. R. McKee, 
manager of the G. E. mining dept.) purchased a Jeffrey 
coal-cutting machine, sent it to the shop of his company 
and gave orders to build machines exactly Itke it in every 
particular. These orders were carried out. Before the 
G. E. Company got them on tbe market, however, the 
Jeffrey Company had produced a new type of machine, 
of double the efficiency, so that the G. E. mining departi- 
ment still finds itself out of the race as far as mining busi- 
ness goes. 

Within the past week a draughtsman of the G. 
E. Company, under orders from Mr. McKee, was 
lowered into the shaft of one of the Pittsburg 
Fuel Company's mines at Pittsburg, and spent 
thtee days in making drawings of the new type 
Jeffrey machine, and the blue-prints are no 
doubt in the hands of the mechanics by this time. 

And this from a company which has been vo- 
ciferous and persistent in its cry of “pirate” 
and ‘‘ thief’! 

* %& * 


OUT OF BUSINESS. 


The Result of Buying Mr. Haskell’s Stock. 
(Official Circular.) 


For the greater convenience of business, the Pennsyl- 
vania General Electric Company ceases to do business as 
& separate Organization after this date, but this office will 
be continued as a branch of the General Electric Company. 

E. D. MULLEN, General Manager. 
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Ruinous Bicycle Competition. 


Philadelphia, Pa. 


(From the Toledo Ree.) 

It is a remarkable and somewhat startling fact that the 
street railroad plants of this city have depreciated in value 
fully’ $1,500,000 in the past two years. ‘Ihe cause, bicycles, 
Were it not for the fact that there are between 7,000 and 
8,000 bicycles in use in Toledo, the street car interests 
would be worth fully $1,500,000 more than the lines will 
bring in the market to-day. 

This statement is easier to make than to prove. 
It is put forth asa reason why the electrical 
railway systems of the town are not making 
money, and as an argument for consolidation. 
We would like our contemporary to furnish an 
equally striking reason why the lighting plants 
have not paid? Have the bicycle lamps made 
strect lighting unnecessary ? 

* * & 
What They Say of Us. 

Our esteemed contemporary and namesake, 
FNectricity (London), says of us: 

‘“ ELECTRICITY is one of the few papers which 
do not believe in the creation of useless and 
empirical units, and it gives good reasons for its 
opinions.” 

This is all true, and to show what a single in- 
dependent journal can do when it bas common 
sense on its side, it may be stated that although 
ELEcTRICITY was the only paper on this side the 
Atlantic to raise its voice against the official 
adoption of the proposed new nomenclature for 
electro-magnetic units by the American Institute 
of Electrical Engineers, even the Committee on 
Units aud Standards were convinced of their 
folly and smothered them so that they did not 
even come up for discussion before the annual 


meeting at Philadelphia. 
x * * 


We Suppose Our Blue Cover Lines the Cerriage of 
the Kaiser. 


(From the Richmond State.) 
ELECTRICITY 18 being rather curiously applied to a new 
carriage just built for the German Emperor. 
x x% * 
The Queen's English. 
(From the Electrical Review.) 
« Japan has cheaper telegraph rates than any country 
in the world, provided the Japanese language 1s used.” 
Has Japan cheaper telegraph rates than Japan 
itself, or isn’t Japan 8 country ? Be careful of 
your English, Brother Price, be careful. 
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Honest Folk and Their Customs. 


We recently told of a new trolley system in 
Chemnitz, Saxony, the feeder wires for which 
were carried on arms extending out from the 
houses to the centre of the streets, the inhabi- 
tanta objecting to the standard trolley pole. The 
houses are all of solid stone masonry. 

A system has now been inaugurated, with 
popular consent, which dispenses with fare col- 
lectors. The customary box is placed at either 
end of the car, and passengers are expected to 


deposit their fare. If any one is caught cheat- 


ing, his name is printed in the leading paper 
next day under the heading drickenberger— 
an untransiatable word denoting a combination 
of snesk and deadbeat. Chemnitz has a popula- 
tion of about 125,000. 
x * * 
The Alderman Was Very Frank. 

During a recent squabble in the Syracuse City 
Council between the Highway Committee, the 
Lighting Committee and the Sewer Committee, 
as to whith should report on the question of 
giving a franchise to the new Citizens’ Electric 
Light Company, Alderman Matty was provoked 
to a burst of frankness which is refreshing. 
Speaking to the Sewer Committee, he said: 
t Yon people want a piece of this. Why not refer 
it to a committee of the whole and give us alla 
piece ?” 


———— 


THE BATE REFRIGERATOR OASE. 


———o 


Argued and Now Awaiting Decision. 

The Bate Refrigerator case was argued at 
Washington last week before the U. S., Supreme 
Court, and 8 decision is looked for within a few 
weeks. 

Counsel for the Bel] Telephone and General 
Electric Companies were Messis. James C. 
Carter, J. J. Storrow and Charles E. Mitchell; 
and for the Westinghouse Electric and Harrison 
Telephone Companies Messrs. Wheeler H. 
Peckham, Edmund Wetmore, Gen. B. H. Bristow 
and ©. A. Aldrich. ' 

All previous decisions of the United States 
Circuit Courts have been against the contention 
of the Bate and allied companies. 

The chances are 100 to 1that the Edison lamp 
patent aud some of the important Bell patents 
will be declared expired. i 


Changes in the Westinghouse Staff. 

The following changesin the officers of the 
Westinghouse Company have been made, taking 
effect at once: . 

Mr. W. F. Zimmerman, formerly assistant 
general manager, has been made general Eastern 
agent, with offices at 120 Broadway, New York. 

Mr. W. C. Clark, formerly assistant treasurer 
and geueral agent, has been made assistant gen- 
eral manager, with office at Pittsburg. 

Mr. George H. Lewars, formerly treasurer of 
the Consolidated Electric Light Company, has 
been elected assistant treasurer, with office at 
Pittsburg (to take effect December 1). 

Mr. Albert Schmid, formerly superintendent, 
has been made general superintendent, and Mr. 
Philip Lange, formerly assistant superintendent 
in charge of the Newark factory, has been made 
superintendent of the Brinton Works. 

The company has at present unfilled orders 
exceeding $1,500,000, which, with the current 
orders, will give full employment to the new 
works, 


ee 


The Elwell-Parker Company. 

The Elwell-Parker Company, whose establish- 
ment of an American branch at Cleveland was 
reported exclusively in ELECTRICITY geveral 
weeks ago, have turned out their first machine, 
a 150 H. P. generator, which was tested with sat- 
isfactory results last week. 
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An Electro-Medical Fraud. 


ELECTROPOISE, GROSSEST OF THERA- 
PEUTIC HUMBUGS. 


—a 


The Electro-Libration Company and Its Abettors. 


“ The one discordant note in all this great 
display of genuine scientific and engineering 
work was found inthe fact that in this same 
temple of science—in Electricity Building 
itself—naked imposture, quackery in the form 
of so-called electrical belts, hairbrushes, in- 
soles and what not, had obtained a footing and 
stalked forth unabashed. No words of con- 
demnation can be too strong to be applied to 
the parasites who, in the guise of healing and 
benefaction, succeed, in extracting perhaps the 
last money from the sick and suffering for their 
worthless trumpery."—Pror. Ermu Tuomson, 
inthe Engineering Magazine. 


In a recent issue of Execrnicrry we editorially 
called attention to the fact that charlatanry was 
being upheld and indorsed by the acceptance of 
advertisements of the most barefaced frauds in 
the best of our literary and religious periodicals, 
and expressed our opinion that the religious 
press, by reason of its assumed high office, was 
by far the worst offender in this line. It seems 
that the organs of the church have pretty gener- 
ally drawn the line at electric belts, hairbrushes, 
insoles and the like, the selling of which was de- 
cided by an English court (the Harness case) to 
be a criminal offence, but are pretty generally 
admitting and indorsing a still greater fraud in 
the so-called electropoise, a device utterly with- 
out merit, but for which such remarkable claims 
&8 à cure-all are made that it would seem that no 
sane man would accept it for a moment for any- 
thing other than what it really is—a frand of the 
first water. Tho electric belt, against which 
these papers discriminate, has at least one claim 
to merit, viz., that it generally is capable of 
generating an electric current. The chief fraud 
consists in the claims made for it as a cure-all 
and its indiscriminate recommendation and sale 
for electro-therapeutic purposes. The crime 
consists in the false representations as to its heal- 
ing and remedial properties, not in the claim that 
it is electrical. If the selling of such worthless 
nostrnms, which really are what they claim to 
be but which do not do what is claimed for them, 
is criminal in the eyes of the law, how much more 
criminal is it to claim for an article that is not 
only not electrical, nor anything else for that 
matter, that it will heal by electrical means! 
Such an article as the latter is the electropoise, 
which has been highly indorsed by men who 
should know better, and is being advertised in 
the columns of some of the best of our literary 
magazines and the religious press generally. 
The selling of this worthless device under the 
claims made for it does not even stand upon as 
high a moral plane as the selling of lottery tick- 
ets, for the latter may draw a prize—at any rate, 
the purchaser buys with his eyes open and the 
knowledge that he probably will draw a blank. 
With the electropoise, actina and a host of other 
appliances there is not even the chance of a 
prize, and the purchaser buys with his eyes blind- 
folded by the religious and literary press. The 
selling of such appliances ison a par with the 
green-goods business exactly, except that the 
latter appeals to the cupidity of the unscrupulons, 
whereas the former plays upon the credulity of 
the sick, the poor and the infirm. 

The United States Government has wisely 
closed the mails to the literature of the lottery 
manager and green-goods swindler and declared 
him a criminal who abets either by publishing 
advertisements or otherwise. Ignorance of the 
character of the advertisement is no excuse; it is 
the business of the paper when it takes advertise- 
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ments to know their character, and it is assumed 
that the law is known. We believe that we can 
close the mails to every paper carrying such ad- 
vertisements as the electropoise and actina, and 
that those responsible for their publication are 
indictable as participants in a crime. 

In order to learn by word of mouth the claims 
made for this fraud, which stands almost unique 
in its brazenness, a representative of ELECTRICITY 
and another gentleman as a witness called at the 
office of the Electro-Libration Company in Madi- 
son Square one day last week. They found Mr. 
Du Bois, the agent of the company, seated at 
his desk talking to a gentleman. Immediately 
upon their entering, Mr. Du Bois, breaking off 
from his conversation, addressed the newcomers, 
asking them if they came to inquire into the 
merits of the electropoise. Our representative 
reports the conversation as follows: 

“ I told him that we had seen the advertise- 
ments in & number of papers and ‘had come to in- 
quire about the apparatus. He replied that he 
would be very glad to give us any information 
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we desired. The electropoise, he said, was a 
most wonderful instrument and it had hosts of 
friends and also many enemies, but that it 
would accomplish all that was claimed for it 
there were thousands who would attest. He him- 
self owed his life to it, and his wife and child had 
also been saved from the grave by its use. He 
wouldn’t exchange the electropoise for the Fifth 
Avenue Hotel. Turning to the gentleman with 
whom he had been conversing he said: ‘This 
gentleman has just begun treatment—he put it 
on his ankle last night for the first time.’ He 
then removed an electropoise from its box and 
applied it to my wrist. The appliance consisted 
of a neat nickelplated cylinder about three inches 
long and one inch in diameter. In one end of 
this cylinder was fastened an ordinary flexible 
cord, the other end of which was attached to the 
metal clasp of a garter. The directions are to 
place the cylinder,which is called the ‘ polarizer,’ 
in a vessel of cold water and the garter on the 
wrist or ankle next to the skin. The claim is 
that by cooling the polarizer and warming the 


‘treating-plate,’ as the clasp is called, the body 
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is ‘ polarized ’ and attracts to its surface the oxy- 
gen of the air which purifies the blood, ete. 

‘* I kept the garter on my wrist throughout the 
conversation, which lasted about half an hour. 
There was, of course, no sensation whatever. 


‘** How long must a person keep ‘this on for a — 


dose ?’ I asked. 

< Well, that depends,’ he replied. ‘A robust 
person, such as you appear to be, might keep it 
on all night without ill effects, but some delicate 
people should not wear it longer than an hour or 
two at a time.’ 

‘‘Q.—‘ Supposing ina given case you pre- 
scribed the use of the electropoise for only an 
hour at atime, for instance, and the patient 
should fall asleep and wear it all night, what 
would be the effect ?’ 

“ A.—' What ! Sleep all night with it on with- 
out waking up? Why, it wouldn't burt him, but 
might make him feel queer.’ 

‘©Q.—' What is in that cylinder—the polarizer 


—that gives it the remarkable properties claimed?’ | 


“ A.—' That is a secret that we do not divulge.’ 

‘‘Q.—‘ You advertise that the body is brought 
into a ‘‘polar state.” What do you mean by 
66 polar ?” ’ 

‘© A.—' Well, I don’t really know. That is what 
the scientific men call it, but the action is this : 
When you cool the polarizer and at the same 
time heat the treating-plate by the warmth of the 
skin, the treating-plate becomes polarized by 
heat. The air or oxygen of the air is at a lower 
temperature and has opposite polarity, and un- 
like poles always attract each other, so that the 
pure oxygen of the sir is thus attracted to the 
body and absorbed and revitalizes the blood. 
That is the simple explanation of its action, and 
it works, too. It will cure Bright’s disease—the 
doctors laugh at the idea, but it isa fact—and it 
will cure liver trouble, sure shot.’ l 

“ I fanoy that Mr. Du Bois was trying to diag- 
nose my case and discovering nothing else the 
matter thought it might be one or the other of 
these two diseases. 

“ My companion here asked: ‘ What would be 
the effect of putting the polarizer in hot or boil- 
ing water ” 

“ A.—'It would make you sick asa dog. We 
hired a nigger once to try it and it acted just as 
we knew it would--it nearly killed him.’ 

“ Resuming my interrogatories, I asked : 

“ Q.--‘To what do you attribute the wonder- 
ful properties of this appliance—to electricity ” 

‘©A.—*Well, if I should say ‘‘yes” I would 
probably convey a wrong impression, because to 
the average mind electricity conveys the idea. of 
a shock—yon see there is no shock. And yet if 
I shculd say ‘‘ no” I would also convey a wrong 
impression.’ 

‘©Q.—' Then, what is it ? 

“ A.— It is really electricity—thermo-elec- 
tricity by induction.’ 

“ Here was the secret of the whole thing. It 
was ‘thermo -electricity by induction,’ whatever 
that was, so I looked wise and replied ‘I see,’ 

“Come here,’ he said, leading the way into 
an alcove against the wall of which was hung an 
electric bell connected by wires with a hidden 
battery; ' I'll show you. I will place one end of 
the circuit on the polarizer and you put the other 
end on the treating-plate.’ I did so and the bell 
rang loudly, as I expected, but in apparent sur- 
prise I exclaimed, ‘Did that little cylinder gen- 
erate the current to ring the bell ?’ 

ʻ A.— No, the bell was rung by a battery 
which you can’t see, but I wanted to show you 
that this flexible cord contains something that 
will transmit force. By connecting up the cir- 
cuit through the cord the ringing of the bell 
proved that it could conduct or transmit electric 
force. It can also transmit other kinds of force, 
such as thermo-electric force.’ 
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THE STOOL PIGEON. 


“ Apparently satisfied with this marvelous dem- 
onstration, I returned to my seat to continue the 
conversation, but had not been long seated when 
we were interrupted by the entrance of a new- 
comer who walked up tu the desk, took a seat on 
the opposite side from mine and said, ‘I 
want one of them electropoises.’ ‘All right,’ 
ssid Du Bois; ‘ here it is, but what do you know 
about the electropoise ? ‘I don’t know nothing 
about it,’ he replied; ‘all I know is that I want 
one. Willit cure asthma?’ ‘Sure.’ 

' Then ensued a long conversation between the 
two, evidently intended for my benefit, during 
which Du Bois told of many wonderful cures, 
and the stool pigeon handed over some money in 
exchange for the electropoise that had been 
wrapped up. I could plainly see the bills—there 
were three of them—one ten and two fives. 
Knowing that the advertised price was $25, I 
asked how much the instruments cost. 

“< Twenty five dollars for these pocket elec- 
tropoises and fifty for the wall instruments, such 
as that yon see over yonder,’ replied Du Bois. 
as he folded up the money and put it in his 
pocketbook. - 

‘* The stool pigeon then took his leave after 
having been invited to keep him (Du Bois) ad- 
vised as to his progress. The stool pigeon hadn't 
told the agent what his ailment was. He had 
gotten ont of the door when Du Bois called him 
back and asked, ‘Do you know how to use the in- 
strument ?’ | 

“ A.—' Oh, yes, I guess so; the directions will 
tell, I guess.’ 

‘The visitor having now departed I stepped 
over to examine the ‘ wall electropoise,’ before 
referred to. It consisted of a black walnut board 
upon which were two multipoint switches—each 
with six points. There were two flexible cords 
and garters attached, and the ‘ polarizer,’ which 
was considerably larger than that attached 
to the appliance I had on, was suspended in a 
cuspidore on the floor partly filled with water. 
Mr. Du Bois explained this as follows: The in- 
strument itself was intended especially for hos- 
pitals and the two garters attached permitted the 
treatment of two patients at once. One of the 
switches was for regulating the intensity of the 
dose, which was accomplished by moving the 
lever to the proper point. The other switch was 
for disinfecting purposes and was regulated in a 
similar manner. 

‘‘Q.—' Do you really mean that this instrn- 
ment will disinfect.a room ?’ 

‘‘A.— ‘Certainly it will. It will kill every 
germ in it and destroy all odors.’ 

" Q.—' When the apparatus is operating does 
it give out any odor itself ? 

“ A.—' None whatever, but it will kill odors.’ 

“Q.—'Most other disinfecting agents have 
some odors of their own—I thought perhaps this 
one might have.’ 

‘“A.—‘ Well, I can make a room smell with 
this instrument so that you couldn't stay in it 
five minutes.’ 

Q.—' How Y” 

“ A.—' By turning the switch to the last notch 
and letting it operate for a long time.’ 

“ Q.—' Who discovered this wonderful instru- 
ment ?” 

“ A.— Dr, Hercules Sanche claims to have 
discovered it, but I have always had my donbts 
about it. He claims to be a very scientific man, 
but I don’t believe he knows any more abont 
science than I do, and I don’t know anything. T 
asked him once how he happened to discover it 
and he told me. I then said, ‘Now that you have 
told me how you discovered it I believe you.” I 
had always thought he had stolen it from some- 
a else. Its discovery was the purest acci- 
ent.’ 
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‘*Q.—‘ What were the circumstances of its 
discovery ?’ 

‘‘A.—‘I won't tell you.’ 

‘*Q.—‘ Oh, I merely asked because I thought 
there might be a good story back of it all.” 

“ A.—* There is,’ 

‘My friend and I then left the office after 
having procured some literature and were ac- 
companied down in the elevator by a boy with 
his arms full of electropoises. 

‘“ Whether or not this boy with his load was 
sent down in the elevator with us for a purpose 
it is impossible to say d finitely, but that the 
number of persons being swindled by the Elec- 
tro-Libration Company is enormous is certain.” 


A few days after the above occurrence ELEC- 
TRICITY endeavored, through a reputable drug- 
gist, to buy one of these appliances, but word 
came back that the company was entirely sold 
out for the present. A few days aftérward an- 
other representative of ELECTRICITY called at the 
office, and after having secured an instrument 
and paid for it engaged Mr. Du Bois in conver- 
sation in regard to its merits. The same old 
stool pigeon game was played and, judging from 
the description, by the same party. , 

Before our second ambassador left he told Mr. 
Du Bois the object of his purchase. 

Mr. Du Bois replied that we could not detect 
any current because there were no instruments 
in existence delicate enough except those pos- 
sessed by their own company. He further said 
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THe Pockxer ELECTROPOISE. 
that the material inside of the polarizer cylinder 
was a combination of rare minerals that no chem- 
ist could analyze. 
FIRST FRAUDULENT CLAIM. 

Those familiar with charlatanism know these 
claims to bean old standby. It is a very old 
story with the quack that he possesses something 
that cannot be analyzed or otherwise tested, and 
it is one that seems to be perennially swal- 
lowed by the gullible public. As a matter 
of fact there never can be any basis for such a 
claim, and the claim itself is an unerring badge 
of charlatapry. To prove our point in this in- 
stance we will show lster on that we have tested 
the electropuise, electrically, with positive re- 
sults, and that we have analyzed successfully the 
contents of the polarizer. 

SECOND FRAUDULENT CLAIM. 

The Electro-Libratios Company throws the 
charm of mystery around the appliance by stat- 
ing that the contents of the cylinder is a secret 
and that it was discovered entirely accidentally. 
They also say that its discovery was due to Dr. 
Hercules Sanche. but advertise that it is 
manufactured under a patent granted to John N. 
Webb, March 31, 1891. If they are operating 
under a United States patent, there can be no 
secret in the device, for if there were it would 
not be patentable, and they are thus obtaining 
money under false pretences under the shield of 
the United States Patent Office. 
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The patent granted to Webb reads as ge ; 

“1. A portable thermo electric battery, the 
ends, plies or parts of which for ae 
cooling are relatively great size to the int Hey 
diate connector, which is a suitable fle 
connection, substantially as described. — 
“Ta. A plate forathermo-electric oait or 
posed ofa shest of tin or other suitah e au 
stance folded upon itself in canvolutions, T 
vided with interposed separating pieces a 
metallic binder, substantially as shown. 

“3. The combination of a plate for a thermo- 
electric battery composed of a sheet of some 
relatively thermo-electro positive guba me 
folded upon itself in convolutions, a relatively 
thermo electro” negative substance in the form 
of wire, and again a thermo-electro positive 
„substance connected to the first by the wire, 
substantially as set forth. 


In his specification be insists upon the elec- 
trodes being large as regards the negative or con. 
ducting medium (the flexible cord). In thesame 
place he says: “Instead of making both the 
electrodes in the same way, the heated one may 
be of smaller construction for attachment to the 
body, snd the other, which is located in or at the 
earth or in ice, may be larger and of different 
form and metal or combination of metals, or a 
metal with a metal salt—for ‘instance, a shell of 


‘copper containing sulphur and black lead or 


snlp ide of mercury.” 

Thus we see from the patent, first, that the de- 
vice is simply a thermo-electric cell. There is 
nothing new inthis. Any two metuls soldered 
together will constitute a thermo-electric cell. 
If we soider an iron wire to a heavily nickel- 
plated body of metal of any kind and heat the 
junction or cool it we will have an excellent 
thermo-electric cell, but the electromotive force 
of such a cell or of any other thermo-electric cell 
is 80 insignificant as to be practically negligible 
—it will not be more than a few thousandths of a 
volt. 

In the second place, he does not patent any 
particular thermo-electric combination in his 
battery, but does patent a stated combination 
whose chief feature is that the ends or plates 
which are to be heated or cooled are relatively 
large as compared with the flexible cord. This 
feature, thermo electrically, has absolutely no 
value whatever, since the electromotive force of 
a cell, whether it be thermo-electro or galvanic, 
is entirely iudependent of the size of the plates. 
The electropvise as sold embraces this one feat- 
ure, but does not embrace the features of the 
third claim, which is material. 

The electropoise as sold does not consist “ of a 
sheet of some relatively thermo-electro positive 
substance folded upon itself in convolutions, as 
required by the claims and shown in tue illustra- 
tion accompanying the specification, but consists: 
of a thermo-electro positive cylinder of brasg 
(nickelplated) with no convolutiops whatever, 


THIRD FRAUDULENT CLAIM, 

In urder to throw the halo of mystery around 
the implement its virtues are attributed to the 
contents of the metallic cylinder, which is said to 
be a mixture of two distinct mineral compositions 
that cannot be analyzed. There are no * min- 
eral compositions ” that cannot be analyzed, and 
the contents of theelectropoise are no exception. 
We have analyzed them without the slightest 
difficulty aud find that the cylinder is filled with 
a mixture of ordinary flowers of sulphur and 
graphite or black lead, probably introduced in 
the form of a paste and then dried. 

Flowers of sulphur is worth about 13 to 2 
cents per pound, and graphite say 10 cents. The 
coutents of the electropoise upon which its vir- 
tues depend chiefly, according to the venders, is 
worth in the open market, therefore, not to ex- 
ceed 2 cents. The cylinders in which the stuff i 
placed can be manufactured in quantity at not to 
exceed 10 cents apiece. The flexible cord—2 
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yards—can be bought at retail for 25 cents or 
less, and the garters are worth not over 5 cents 
apiece. We thus have the estimated cost of the 
complete outfit—2 + 10 + 25 + 5 = 42 cents. For 
this the Electro Libration Company is receiving 
$25 00 from the sick and poor, and the religious 
press and some of our best literary magazines 
are openly helping them to do it. ` 

The cap of the polarizer when sawed off from 
the cylinder isa better thermoelectric cell, ac- 
cording to our tests, than the ‘‘ polarizer ” asa 
whole. The cap consists of nickelplated brass, 
Into the center of this the copper wires of the 
flexible cord are fastened. So that it is apparent 
that the contents of the cylinder or the special 
shape adupted have no material advantage over 
the simple connection of a copper wire to a 
nickelplated lump of brass. In fact the cap 
would be quite as good a thermopile if it were 
not nickel-plated at all. 


FOURTH FRAUDULENT CLAIM. | 


We bave shown by our own tests that the elec- 
tropoise, when the circuit is closed by placing 
the garter on one wrist and touching the polar- 
izer while on ice with a copper wire held in the 
other, gave a current of four-millionths of an 
ampere. The least current ever used by the 
medical profession for electro-therapeutic pur- 
poses is about one or two thousandths of an am- 
pere, or about 250 times as much as the electro- 
poise on careful test is found capable of giving. 
But as the electropoise is applied it can give 
absolutely no current to the patient, since the 
circuit is not closed. It is claimed for this device, 
however, that its action is due to ‘‘ thermo-elec- 
tricity by induction.” There is no such thing as 
thermo-electricity by induction, so any virtue 
which is attributable to this hypothetical, high- 
sounding phenomenon must be equally hypo- 
thetical. 

A further explanation, however, gives to the 
electrician an insight into what is perhaps meant. 
It is stated that the application of the device 
polarizes the body. It is true that if an electro- 
motive force is generated anywhere in a con- 
ducting medium the two ends will become polar- 
ized. A thermopile such as the one under dis- 
cussion will generate under the conditions an 
electromotive force of something like one- 
thousandth of a volt, and this might impart an 
insignificant polarity to the surfaces of the skin, 
but since the body itself may be considered as a 
thermopile, and the earth also is, and since every 
draught of air, or even the still air, is apt to be 
polarized in one or the other direction, the human 
system is living normally under s condition of 
electric stress, and oftentimes of much greater 
stress than that which can be created locally by 
the electropoise. 


FIFTH FRAUDULENT CLAIM. 


But admitting that the body is brought under 
new conditions by this application, simply for the 
sake of argument. If the body were polarized 
to a million volts, there would be no attraction 
or concentration of the oxygen on its surface, 
This is not mere theory, but has been well tested. 
Neither magnetic nor electrical polarization has 
any effect upon the composition of the atmos- 
phere surrounding the polar surfaces except to 
abstract from it the dust that is at all times 
suspended therein. If, therefore, a polarized 
surface exerting a strain measured by hundreds 
of thousands of volts cannot abstract oxygen 

rom the atmosphere, what can be expected from 
one having a potential of but one-thousandth 
of a volt ? . 

But supposing again, for argument, that the 
oxygen is thus attracted tothe surface of the 
body, will any pbysician admit that the skin 
will so far surpass the functions of the lungs as to 
eradicate impurities from the blood that the lat- 
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ter, a specially designed organ for that purpose, 
fails to remove ? 

Or will any sane person, be be physician, min- 
ister of the Gospel or layman, admit that any 
remedy will cure or even alleviate such a diver- 
sity of ailments as the following ?—* 


Abscess, Anemia, ; Asthma, 
Biliousness, Bladder Trouble, Blood Poison, 
Bronchial troub!es, Bronchitis, Cancer, 
Catarrh, Cholera Morbus, Colic, 
Constipation. Consumption of Coughs and Colds, 
Croup, the Bowels. Diarrhea, 
Dropsy, Dyspepsia, Eczema, 
Erysipelas, Female Troubles, Fever, 
General Debility, Goitre, Gout, 
Hip Disease, Heart Disease, Indigestion, 
Insomnia, Iuipolence, Kidney Trouble, 
La Grippe, Liver Trouble, Locomotor Ataxts, 
Lumbago, Malaria, Measles, 
Morphine and Nausea, Nervous ess, 
Opium Habit, Nerv. Prostration, Neuralgia, 
Neurasthenia, Old Wound, Paralysis, 
Piles, Putmon. Troubles, Rheumatism. 
Sctatica, Scrofila, Spinal Disease, 
Sprains, Bruises, Sunstroke, Syphilis, 
Tonic Effect, Tonsilitts, Varicose Veins, 
Vertigo, Yellow Fever. Aphonta. 


Is not this list enongh to condemu the thing as 
an arrant fraud ? Doesit need any investigation 
ta stamp the whole scheme as a cheat ? 

It is worse than the Louisiana lottery. It is 
more criminal than the bunco or the green-goods 
business, and yet the very orgaus of the church 
are assiduously engaged in promoting this fraud 
upon the innocent and suffering who should look 
to them for protection. Avowedly engaged inthe 
propagation of truth, they are prostituting their 
colamns for gold—through ignorance, perbaps, 
but through inexecnsable ignorance nevertheless 
—to the propagation of a lie. 

Among tLe more prominent religious papers 
that have thus far come under our notice as giv- 
ing space to the electropoise are the following : 
The Churchman, “The New York Observer, 
The Evangelist, The Christian Nation, 

The Christlan at Work, The Sunday School Times, 
The Examiner, N. Y. Christian Advocate. 

That these sharks appreciate the assistance 
that can be rendered them in their nefarious oc- 
cupation by the religious press is made evident 
by the number of them whose columns they are 
using. The New York Observer is given special 
prominence by tbem, by the printing and circu- 
lation of av editorial which appeared in its issne 
of February 22, 1894, heartily indorsing the 
electropuise. 


POSTSCRIPT. 


At the time of onr purchase of the electro- 
poise, Mr. Du Bois stated that the Smithsonian 
Institution had given the Electro-Libration 
Company a 12-page typewritten certificate stat- 
ing that the Electropoise was a ‘‘ scientific in- 
strument of great value,” and that either the 
Smithsonian Institution or Gen. Dyrenforth 
would furnish us witha copy. 


We have received the following denial, which 
is Conclusive : 


S. P. LANGLEY, 


SMITHSONIAN INSTITTT ON, 
NECETE tary. 


WASHINGION, D. C., Nov. 19, 1594. 


MR. B. E. GREENR, Publisher of ELECTRICITY, New York. 
DEAR SIR: The Secretary directs me to acknowledge 
the recet; t of your let erof November 14. und to ask if 
you will be good enoughto advise me under what circum. 
stances it was reported thatthe Smithsonian Institution 
had given out a statement bizhly recommending the “elec. 
trcpolse” as asctentific instrument. Several inquiries of 
this kind have recently been made, seeming to indicate 
that some statement to this effect has been printed, and as 
It is entirely unauthorized, I am desirous of ascertaining 
how it criginated.in order that the report may be contrae 
dicted, If necessary. The Smithsonian Institution gives 
no recommendations of this character. Very truly yours, 
W. C. WINLOCK, 
Assistant in Charge of Office. 


¢ This list is only a partial one of the diseases claimed 


to be cured b3 the ap; lication of the electropolse. lt ig 
taken from the advertising pamphlet of the Klectro-Libra- 


tion Company. e 


A Resurrected Chapter in the History of the 
Invention of the Telegraph. 


BY G. WILFRED PEARCE. 


Among the grand army of charlatans who 
have moved across the stage of life since Ben- 
jamin Franklin laid the foundations of electrical 
industries we rank the late Samuel F. B. Morse 
as a Grand Master of Peter Funkism. Few well- 
informed Americans of his day recognized him 
as an inventor of the electric telegraph, and 
Europeans laughed his pretensions to scorn, but 
he nevertheless basked for awhile in the sunlight 
of popular favor. Morse’s pretensions have been 
so well exposed by Mr. Vail in a series of articles 
in ELECTRICITY that it is useless to say another 
word about the case as it stands upon the testi- 
mony of persous living in the United States, but 
there is a chapter in Morse’s life throngh which 
he drew a blue pencil, and never allowed it to be 
printed, and that is the story of his visit to En- 
rope to‘ bluff’ the Emperor of Russia, the 
King of Prussia and other potentates to pay him 
something for his alleged inventions in teleg- 
raphy. He was examined before competent off- 
cers of engineers in Paris, and was obliged to 
admit that he was not the original inventor of 
the telegraph, and that the apparatus which he 
erected in the University of the City of New 
York was simply a copy of an apparatus which 
he had seen at Spithead, England, and that the 
apparatus used in the line between Wasuington 
and Baltimore ‘“ was a modification of my appa- 
ratus used inthe University of New York, but the 


- practical apparatus contained the germ of my 


ideas, though a Mr. Vail contributed some me- 
chanical devices that were approved by me.” 
During his examination, Morse claimed that he 
conceived the telegraph when a passenger on the 
ship ‘‘ Sully ” bound from Havre to New York in 
October, 1832, but did not set about making ap- 
paratus until 1835, when there were long lines of 
telegraphs in France which were better than 
Morse’s and equipped with almost all the devices 
which Morse attempted to use before Vail ap- 
peared on the scene and put the American lines 
into working order. 

The examination of Morse in Paris was a cold 
blauket for him, but he decided to ask the Rus- 
sian Ambassador to investigate his inventions 
and petition the Emperor of Russia to compen- 
sate him for the use of his devices, A commission 
was appointed and evidence was taken in 1857, and 
at the conclusion of the committee's labors & re- 
port was sent to Count De Nesselrode, who in- 
formed Mr. Morse’s attorney that the Emperor 
was satisfied that the lines built in Russia in 
1841 were on the same principles as Morse’s, and 
that the inventors were Russian and French sub- 
jects. A supplementary report on the subject 
made by Baron Meyendorff to the Emperor stated 
that Mr. Morse was not the inventor of the eleo- 
tric telegraph used in America or elsewhere. 

Like Japhet in search of a father, Morse toured 
through Europe, knocking at the doors of kings 
and queens, and never coming within an ace of 
getting anything until on the pleasant banks of 
the Bosphorus he met a high dignitary of the 
Sublime Porte who had a pull with His High- 
ness Sultan Abdullah Mejid Khan, who was gra- 
civusly pleased upon the receipt of $100.00 to 
confer the order of Nishan Ifftihar—Order of 
Glory—on his" trusty and well-beloved brother, 
Samuel F. B. Morse, of New York, for inven- 
tions of scientific writing apparatus.” 

From Turkey the persevering Morse went to 
Vienna and Berlin, where the royal engineers 
had no trouble in proving that he was not entitled 
to honorable mention or compensation for any- 
thing used in telegraphy. 

From Berlin he journeyed to Paris and wrote 
a memoir in which he wailed over the fact that 
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tho crowned heads of Europe had no regard for 
the patents issued by the United States of 
America, which then as now are hardly worth the 
paper on which they are written. This pampblet is 
very rareindeed, only one copy being in Amer- 
ica—in the library of the American. Society of 
Civil Engineers. It was issued exclusively for use 
in Europe snd was printed in Paris at a time 
when Morse was smarting from the castigations 
of foreign engineers, who regarded him asa man 
who had pirated the inventions of worthy men. 


Conduit Electric Railways’—Il. 


Is There a Solution of the Problem P 


BY JOSEPH SACHS. 


Another class or system combines the magnetic 
arrangement of surface contact with the electro- 
magnetic. One of these is the Siemens system. 
Contact plates are used, and the switching 
mechanism therein consists of a pivoted lever 
which is first attracted by the magnet on the car 
and after the plate has been connected the cur- 
rent passes around a coil of wire on the lever and 
magnetizes it as long as the car is in contact with 
the plate. | 

There is another system devised by Lieut. 
Patten in which practically the same method is 
adopted. The switching device is so arranged as 
to improve the magnetic circuit. A separate 
contact rail is used. | 

Next we have what is perhaps the latest attempt 
in the surface contact system, by Messrs. John- 
son and Lundell. It is very similar to the sys- 
tem shown previously, in which the magnetic 
switches are all grouped together, buta sectional 
rail is used instead of contact plates. _ 

This system possesses various points of inter- 
est. Its chief peculiarity is that the car is also 
equipped with a storage battery. so that in case 
the brnsh under the car loses contact with any 
section of the contact rail the.car is simply oper- 
ated by the storage battery. The battery is also 
used to actuate the magnetic switch if it should 
be de-energized. The inventors claim various 
advantages in combining the storage battery with 
a system of surface contact. 

Other surface contact systems have been de- 
vised by Gordon, Pollak and Binswanger, Shuck- 
ertand others, In the last named system ‘iron 
filings are nsedas the switching medium in the 

same way as the levers are used in one of the 
systems described. 

I will not dwell on the various points of ad- 
vantage or disadvantage of the various surface 
contact systems. The claim put forth by their 
promoters is that they dispense with the open 
slot and can be installed cheaper than any such 
system. However, on the other side we have 
the difficulty of keeping down the leakage 
of the section that may be alive, the complicated 
mechanism, the many parts, and the uncertainty 
of action which always attends the operation of a 
number of small mechanisms under the con- 
ditions. This would seem to seriously defer the 
u'timate success of such systems. 

Now we come to another class or system—there 
are many of them—in which the open conduit is 
used, but instead of having a continuous wire 
there isa sectional conductor—that is, only a 
section of the contact conductor is connected 
with the supply wire, and maguetic, electro- 
magnetic or mechanical switches may be used. 
We could, for instance, take any of the sectional 
conductor systems which I have shown you and 
place the contact rail or plate within a slotted 
conduit. 

Various systems of this kind have been devised 
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in which the sections of contact wire were oper- 
ated by electro-magnetic switches. Systems of 
this nature have been devised by Mr. Wheeless 
and others. The switching of the various sec- 
tions, plates or contact points can, however, also 
be accomplished by mechanical devices operated 
by the moving car. Many of these bave been 
devised and tried. 

In the Lawrence system a mechanical switch 
box is located at intervals, and the contact rail is 
composed of small T rails supported on a pivoted 
lever one end of which is connected with the 
switch piston. The trolley comes down upon 
the conductor and, by depressing one end of the 
lever supporting the rail, shoves up the lever 
and pushes in the switch rod, making connection 
with the main wire. After the collector has 
passed the bar springs up again and connec- 
tion is broken in the switch box for that eection. 

The Muncie-Coles system was experimentally 
tried some time ago at New Haven. [In this, in- 
stead of using a continuously depressed rail a 


number of switch boxes are used and the contact 


points are depressed by along plow on the car. 
The conduit is very small and simply covers up 
the boxes. 

A system which was recently exploited and 
tried at Coney Island presents a combination of 
ideas, but, as far as I can understand, itis also 
fundamentally due to the very fertile brain of 
of Mr. G. T. Woods; it is practically the same as 
the Muncie Coles, but the very great ‘advantage 
of this is that the switching mechanism, instead 
of moving up and down, moves on 8 pivot. The 
conduit used was very roughly constructed, sim- 
ply made of boards. As the shoe on the car 
comes along it pushes the arm aside and throws 
it into connection with the main line conductor 
inside of the box. The shoe is flexible and so 
arranged that it will conform to all the irregu- 
larities in the slotin the conduit. An experi- 
mental road was built at Coney Island, and from 
results published in a Paper read before the 
American Institute of Electrical Engineers I 
consider it to possess a number of good points. 

A system devised by Mr. Frank H. Ashley is 
much the same as the Lawrence or any other 
of the sectional conductor systems operated me- 
chanically. It consists of a conduit, a sectional 
flexible rail, the supply conductor inside of a 
jacket, and as the connector comes along it 
presses up each section of the conductor and 
throws itin connection with the supply wire. 

Now, these various forms of sectional conductor 
open- slot conduit systems possess, in my mind, 
very little advantage over the continuous wire 
conduit. You have in the open conduit the 
chance for getting mud, slush and dirt therein, 
and you must havea fairly large conduit. 

Next we come to avery peculiar system. In 
this the inventor has attempted to bring the con- 
ductor, not inthe conduit, not on the surface, 
but he has gone to the other extreme and says, 
Jet me bring it above the surface and I will have 
it clear and sure. So he constructs a slot parallel 
to the rail, along the roadbed, and places adja- 
cent to that slut a number of switch boxes, hav- 
ing long arms, the contact point at the end of 
which runs across the slot. On the car is a plow, 
which projects down into the slot, and also a 
similar plow at the other end, and a connection 
or contact bar between the two plows. The plow 
goes down into the slot, catches oue of these 
arms and raises it up. While the lever is raised 
in connection with the bar, current is supplied 
from that particular switch, aud then after the 
car has passed by the raised contact the con- 
tact simply drops back again, but another lever 
is always raised before the last is dropped. This 
would be very good if we always had clean and 
clear streets and no mud, slush, dirt or snow; 
but inasmuch as the system has not yet been 


tried I cannot say whether it will be able to 
operate against these or not. 

In another form of raised sectional contact 
system, devised by Mr. Henry, the contact de- 
vice is located in a box ir the roadbed, and in- 
stead of having a mechanical device we have an 
electro-magnetic device. A long magnet under 
the car attracts a plug in the box to it and makes 
contact therewith. After the car has passed the 
plug drops back and out of connection, The 
raising and lowering of the plug causes it to be 
counected and disconnected with the supply 
wire. The same points hold good witb this 
svstem. 

There is another form of raised contact sys- 
tem which is an exceedingly odd thing. This in- 
vention has a slotted conduit and puts therein a 
flexible cable, which is supported on cross bars. 
As the car goes along it raises up the flexible 
cable out of the slot and over rollers uuder the 
car, aud after the car has passed it drops back. 


Now we come to the last class. This is what is 
called the induction system, in which a number 
of primary coils are located at the regular points 
along the line, and upon the car is located a 
secondary coil, brought into such relation to 
the primary that a current is induced in the 
secondary from the primary. Although we may 
have the alternating current motor the system 
would be very inefficient and costly. [Tke system 
shown was by Mr. Dewey.] The primaries are 
wound upon U-shaped cores, imbedded in the 
roadbed with the two ends up. The long core 
on the car is also U-shaped; each end is a long 
brush which comes into intimate contact with 
the ends of the U in the street. The brush 
makes contact with s primary core before it 
leaves the last, and in that way a continuous al- 
ternating current is induced and the caris sup- 
posed to move; it bas not as yet, though. 

Now, as you see from the vast variety of pos- 
sibilities and probabilities that I have shown, the 
solution of the conduit electric railway problem 
is not at all limited, and all you have to do is to 
pay your money and take your choice; but the 
peculiar part of it all is that there is not much 
choice to make, because apparently nothing has 
ever been evolved--nothing commercially prac- 
tical—from any of the vast variety of material I 
have shown you except theplain, everyday open 
conduit and the continuous wire. That simply 
means that it has many points of superiority, is 
actually in operation, and nothing else has ever 
operated. There is such a system in operation 
at Budapest and at Blackpool, England, but it is 
doubtful whether either of these systems: can be 
made operative in this country. The climatic 
conditions are different, and it is doubtful 
whether our American streets are quite up to 
those streets in Budapest in which one of the 
systems is in operation. 

Various advanta7tes are claimed for the differ- 
ent systems that have been suggested as a sub- 
stitute for the open-slot conduit, They may ob- 
viate some of the disadvantages of the open-slot 
conduit with the continuous wire; they may 
claim to possess certain advantages in the way of 
costs, and other considerations which are even 
less apparent than that of cost, but they have 
other objections, and very strong objections, 
which, I think, put them far behind any open- 
slot conduit system, although I do not mean to 
say that such systems, that is, those other than 
the open slot conduit, cannot be made operative. 

But let us return to the open-slot conduit sys- 
tems that have been tried and installed. What 
do we find ? We find, in the first place, a very 
small conduit, poorly coustructed; the wires are 
located in very poor positions and badly pro- 
tected; the drainage is exceedingly poor and the 
voltage is exceedingly high. The last is the case 
in the attempts that have been made and have 


224 


ELECTRICITY. 


Vol, vii., No. 19 


failed, although in the attempts that have been 
made and succeeded the voltage is low—being 
about 300 volts. The aim has always been to 
produce a cheap system, a system which will 
compete with the trolley. That isa very desir- 
able aim, but not one that is absolutely neces- 
sary; and from the fact that cable traction com» 
panies will put in cable systems where the track 
construction alone costs very nearly $100,000 per 
mile, single track, as in New York, I think we 
can afford to spend quite a little on a conduit 
system which will operate quite as well as the 
cable system and certainly has advantages which 
the cable has not. The problem is, primarily, 
one of mechanical cı nstruction of the conduit. 
We must get a large conduit, a dry conduit; we 
must place the wires in such positions as to make 
them high and dry, and various other conditions 
must be studied. Itseems to me that it is rather 
a rebuke to electrical engineers that they have 
not been able to devise, or have not devised 
such, or that some philanthropic men or corpo- 
ration have not come along and advanced the 
interest of the conduit system; but they have 
not. Let us take the cable conduit, for instance 
(and those that have recently been built are cer- 
tainly excellent candtits), and what do we want 
to doP If we look atthe problem thoroughly, 
we want in the first pluce, as previously stated, 
to put the wire high and dry and protect it; the 
insulators must be far apart and located in man- 
holes or pits; the contact should be an under- 
bearing one; the voltage should be as low as the 
first cost of the plant will permit—in fact below 
800 volts if possible, for reasons which I will 
bring out hereafter, and if possible we should 
use at a low voltage the structure asareturn. I 
believe that those points can be met and that a 
system containing them can very readily be de- 
vised; in fact, Mr. C. A. Warner, an electrical 
engineer, of New York, and myself some time 
ago attempted to attack that problem. We were 
striving for the $50,000 and we have not as yet 
gotten it. 


Now the main electrical point in the system is 
the voltage. If we can get the voltage low 
enough, why we may put the conductor on the 
surface of the street, as Mr, Edison proposed 
some time ago. There are varions methods for 
utilizing low voltage, aud one of them is that 
which has been adopted by the General Electric 
Company recently to supply the ordinary over- 
head trolley system; it consists in applying the 
three-wire system to the electric railroad, and it 
can be very readily applied to conduit construc- 
tion inthis way. We can take an ordinary con- 
duit, such as the Broadway conduit, and let the 
Structure itself be the neutral wire. Suppose we 
use abont 300 volts; now we put, as you know, in 
many conduit systems two wires, an outgoing 
anda return wire. In the three-wire system we 
use two wires also, no more. One forms a nega- 
tive, the other a positive, and the structure 
neutral, and by alternately connecting between 
the veutral and one side ana the neutral and the 
other side we can balance up our three-wire 8Y8- 
tem fairly well without very much additional 
trouble, becanse although one car may be stop- 


ping, nnother may be going at full speed aud an- 


other up grade, still for all that we ean get a 
fairly even distribution and fairly even balance, 
But other devices could be found for balancing 
the system. We can also have a double track 
Bystem with cne set of three wires. For instance 
the plus wire in one conduit of ope track and ‘ie 
minus wire in the other, the structure being the 
neutral, Jn that way we c mld really have the 
voltage abont 250 for actual work, while we 
would have 500 volts for distribution. If the 
Edison Illuminating Company can afford to 
spend millions in installing underground three- 
wire feeders at 220 volts for furnishing hundreds 


of horse-power in lights, it certainly seems pos- 
sible that electric railway companies, whose divi- 
dends are just as high if not higher, could afford 
to put in a system at the same or perhaps some- 
what higher voltage, and perhaps in that way 
something successful may be done. 

The point is simply this: I do not think it is 
so much a question of building a system, but it 
is one which sounds very like this, What will 
it cost ? Thecost appears to me to be necessarily 
so great as to preclude the adoption of the con- 
duit in any but our largest cities; but if we can 
build a system even at high cost I feel quite con- 
fident that it is wanted. Iam sustained in this 
opinion by many eminent electrical engineers 
aud by the fact that a number of companies are 
willing to risk their good dollars in putting down 
such a system. The cost, I think, will not be 
less than $30,000 to $40,000 per mile, single track 
—that is including perhaps some cheap paving. 
This estimate, however, is low and not for the 
best construction and assumes that there will be 
but very little obstruction in the way of pipes, 
sewers, etc. But we must not compare this with 
the trclley. The trolley will reign supreme in 
its own field, and it certainly has been of 
enormous value in the ten short years of its life; 
and to say that at the coming of the conduit sys- 
tem the trolley will go out is to make a false 
prophecy. We will never get a conduit system 
which will be put in for $20,000 a mile, track and 
ali, but I believe we have large cities in which we 
cannot have an overhead wire, where we can put 
in an operslot conduit and operate it approx- 
imately at a cost such as I have given. I do not 
mean to say that some of the other systems won't 
work, because some of them do work experi- 
mentally; but I think absolute simplicity can 
only be gained by getting down our mechanism 
to the simplest forms and fewest parts, and are 
ranging it so that it can always be gotten at and 
be readily and easily repaired. 

( To be continued.) 


The Chemical Theory of Accumulators*—VI. 


BY E. J. WADE, 


As regards the negative electrode, no difficul- 
ties stand in the way of assuming its direct con- 
version into sulphate; in fact, this appears to be 
the only action possible. It is well known that 
in strong solutions of acid it takes place by local 
action with a liberation of hydrogen, exactly in 
the same way as zinc is acted upon, and the 
tendency must exist, therefore, in weaker solu- 
tions. Doubtless, however, low oxides and 
hydrates will also be produced should the solu- 
tion be abnormally weakened in correspondence 
with the modifications that take place at the 
positive electrode under these conditions. 

So much, then, for the a priori arguments 
bused on deductions frum general chemical and 
electro-ckemical principles, and which are all in 
favor of the double sulpbating theory of dis- 
charge. How, now, is this conclusion supported 
by direct observation and experiment ? 

Owing to the dificult nature of the chemical 
analyses involved, extremely few reliable and 
Systematic investigations are available. Those, 
to which frequent reference has already been 
made, of Messrs. Gladstone and Tribe andof Dr. 
Franuklaud iu 1883, both proved that sulphate 
was formed in increasing quantities as the dis- 
charge proceeded, and was the only normal prod- 
uct at either electrode. Very few details are given 
asto the precise nature of the cells, but small 
pasted plates, specially prepared for the purpose, 
appear to have been employed. Seven years 
later Prof. Ayrton made public the results of 
some experiments performed under far more 
practical conditions, which fully confirmed the 
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above conclusions. Cells of a well-known type 

(E. P. S. 7L, 1888, type) were used, and were 

charged and discharged at their normal working 

current, At various periods during these pro- 

cesses portions of the active material were ab- 

stracted from both electrodes and subjected to 

anslysis by Mr. Robertson, while at the same 

time all changes in their color, degree of hard- 

ness, etc., were carefully noted. All the figures 

are given, however, in terms of the percentage 

composition of the paste, and. in no case, were 

any quantitative analyses made in the sense of de- 

termining the fotal quantity of sulphate formed 

or peroxide reduced, so itis impossible to institute 

any comparison with the amounts calculated from 

the ampere-hours obtained. The same result 

may be arrived at, however, by considering the 

amount of acid withdrawn from the electrolyte, 

as indicated by changes in its specific gravity; 

but the liquid must be kept uniform by stirring. 
or other means, and even then the results will 

only be approximately correct, as the acid in the 
plates will never be quite the same strength as 
that surrounding them, unless tbey are excep- 
tionally thin. Such observations have been made 
by Frankland. Schenck and Farbaky, Kohlrausch 
and Heim, Ayrton and many others, some of 
which agree fairly well with the hypothesis of the 
formation of normal sulphate, while others show 
considerable discrepancies, and have been used 
to support arguments in favor of basic sulphates; 
but it is more probable that they are really due 
to experimental errors from the cause given 
above. 

The real arguments in favor. of the formation 
of basic sulphate lie in qnite another direc- 
tion. The difficulty of forming a perfectly 
satisfactory physical conception of the way in 
which large. quantities of lead sulphate can be 
alternately produced and broken up during the 
processes of discharge and charge was referred 
toin the second article of this series, snd the 
direction in which an explanation must be sought 
suggested; but it is now time to examine into the 
question a little more fully. 


In the first place it must be borne in mind 
that the active material in all electrodes, whether 
of the Faure, Planté, or any other type, is ob- 
tained by its reduction, either chemically or 
electro-chemically, from other compounds more 
bulky than itself, and exists in a state of molecn- 
lar sub-division far finer than [could be produced 
by any mechanical means. The electrolyte may 
be considered, therefore, as having a more or 
less free access to almost every individual mol- 
ecule of which it is composed, and at the com- 
mencement of discharge the formation of sul- 
phate will take place more or less uniformly 
throughout the whole mass, Now, one of the 
most frequently observed facts with regard to 
lead storage cells has been the large percentage 
of material that remains unacted upon at both 
electrodes at the end of a discharge. In some 
early experiments of Mr. Swinburne’s he found 
this to be over 90 per cent., and the proportion 
differs probably with every different type of cell, 
but 50 per cent. appears to be the maximum 
provortion that is ever converted into sulphate 
during a normal discharge, even under the most 
favorable conditions; that is to say, every mole- 
cule of sulphate at both the positive and negative 
electrodes has left asa backing a molecule of 
peroxide and metallic lead respectively; and, on 
recharging, tbe current is by their means dis- 
tributed to every portion of the electrode. The 
sulphate, being so intimately mixed with the un- 
reduced material, cannot impart to it its charac- 
teristic white color, but only causes the elec- 
trodes to assume a lighter tint. If, however— 
owing to over-discharging or to local action 
while atrest, especially when partially discharged 
—still more sulphate is formed, it must necessar- 
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ily begin to aggregate into masses which will be 
more distinctly visil)'e and more difficult to re- 
duce in proportion n~ their size increases, because 
the conductive bacl. ‘ig is destroyed and the cur- 
rent has no means: f reaching them, and hence 
the formation of thit irreducible ‘‘ white sul- 
phate ” so disagreen'le to all who have had prac- 
tical experience of | ad storage cells. 

This appears to be the most probable explana- 
tion of the physical behavior of the cells, if only 
the normal lead su'phate PbSO:? is assumed to be 
produced; but it cnu be made more complete and 
satisfactory if the formation of other sulphates 
isallowed to be possible. 

In this case, considering the positive electrode 
first, every molecule of normal sulphate formed 
may be supposed to further enter into combina- 
tion with a molecule of unreduced peroxide to 
form the basic sulphate PbSO‘!, PbO?. The 
combination isin all probability an extremely 
feeble one, just a stage beyond the most intimate 
mixture; but it will, no doubt, endow the sul- 
phate with a certain degree of electrical con- 
ductivity, and render its subsequent reduction 
far more feasible, while the resultant color will 
also be something between that of its two com- 
ponent parts. According to this theory ‘‘sulphat- 
ing,” commonly so called, now consists in the 
breaking up of each molecule of the basic sulphate 
to form two molecules of normal sulphate, 


| 
PLOY. } + E + ESO' = 2PbS0' + 2H°0, 


and takes place when the supply of uncombined 
peroxide runs short, the action being made evi- 
dent by the appearance of the non-conducting 
white compound. 

Tbis theory is substantially that advanced by 
Dr, Frankland, who believes he has isolated such 
basic sulphates; but they break up so easily into 
mere mixtures that no positive proof of their 
presence in cells has ever been obtained, while 
many think they do not exist. Indirectly, how- 
ever, a good many facts seem to lend support to 
the possibility of some such compound being 
formed at the positive electrode. 

In the first place all lead salts enter into basic 
combinations with the greatest ease, a fact which 
Mendeléeff has emphasized in his well-known 
treatise on chemistry. 

Secondly, it is extremely significant that a 
Positive electrode should be practically ex- 
hausted when at most only 50 per cent. of its 
peroxide is converted into normal sulphate, for 
this is just the percentage corresponding to the 
vonversion of the whole of the peroxide into 
basic sulphate. Up to this point the discharge 
prccess will have been greatly facilitated, and 
have proceeded pretty easily owing to the whole 
mass remaining more or less conductive; but now 
a formation of normal non conductive sulphate 
sets in which rapidly covers all the free surfaces 
with an insulating tilm and almost entirely stops 
any further action. An analysis made by Mr. 
Robinson of some sediment that fell from some 
Positive plates discharged down to a potential 
difference of 1°6 volts in one of Prof. Ayrton’s 
experiments gave a composition almost identical 
with PbO’, PbSO!; and in the course of sume 
other analyses he observed that the residues left 
after dissolving out the peroxide with nitric acid, 
although presumably pure normal sulphate, were 
a brownish yellow color, and only became white 
after boiling with the acid, which is very sug- 
gestive of basic salts. 

(Zo be continued.) 


They Follow “ Electricity’s’’ Advice. 


The young men of the Edison Electric Light 
Company of Philadelphia have organized an 
electrical club for the discussion of electrical and 
scientific questions. E. M. Stack is president, 
A. T. Mayers vice-president, and C. J. Duns 
secretary. 


ELECTRICITY. 


ELECTRIQ TRACTION IN ENGLAND. 


(From our London Correspondent.) 

During the past few years the question of elec- 
tric traction has occupied the attention of the 
Board of Tradea great deal. Not long ago & 
joint committee of the Lords and Commons held 
protracted sittings to consider the effects of elec- 
tricity, used for traction purposes, upon railway 
signals, telephone lines, etc. The evidence elicited 
at these sittings was given in your columns at 
the time, and the result of the conference was 
the drawing up of certain important rules to 
which we have already referred. 

The Board of ‘lrade is now expressing its de- 
sire to grant any further powers and facilities 
which may tend to encourage the erection of 
light railways, also electric and steam tramroads. 

The present requirements imposed by the 
Board are alleged in some quarters to stand in 
the way of the erection of small lines, and this 
has led Sir Courtney Boyle, C. B., on behalf of 
the Board of Trade, to address s communication 
to each of the following public bodies requesting 
the appointment of a small deputation from each 
to attend a conference to be held atthe Board of 
Trade on an early day with the object of dis- 
cussing, (1) How far the usual requirements of 
the Board of Trade as to constructing and work- 
ing new railways may fairly be relaxed, es- 
pecially in case of lines built throngh sparsely 
populated and agricultural districts. (2) Whether 
additional legal facilities for obtaining powers to 
construct tramroads and light railways are neces- 
sary or desirable: The Associated Chambers of 
Commerce, the Central and Associated Cham- 
bers of Agriculture, the London Chamber 
of Commerce, the Railway Companies’ Associa- 
tion, Lustitution of Civil Engineers, London 
County Council, Association of Municipal Cor- 
porations, Association of County Councils. 

The application of electricity to ordinary road 
vehicles is also hindered in a measure by the 
locomotive acts at present in force. A few 
months ago London streets were all excitement 
through the plying along among the other 
vehicles of an electric wagon. The question was 
brought before the Chief Commissioner of Po- 
lice as to whether it was legal to drive such 
vebicles through the public thoroughfares. The 
Commissioner in reply stated that an electrically 
propelled vehicle must come under the Locomo- 


tive acts in the same way as steam vehicles. It 
is now considered that special Parliamentary acts 
will have to be passed ere electric vehicles will 
be placed on a similar footing to horse traction. 


Public Installations in England. 


Within the past few months there have been 
quite a number of electric lighting installations 
inaugurated, the usual festivities and ceremony 
accompanying each inauguration. Among those 
which have already been started are Hampstead, 
Worcester, Ealing, Portsmouth and Burton-on- 
Trent. On October 31 the Bolton ceremony took 
place and on November 9 Southport station was 
started, ‘There are several others to be com- 
pleted within the next few weeks, including Hali- 


fax, Cardiff and Stafford. The central station 
“ dinper-man ” is having a good time just now In 
England satisfying his epicurean tastes. 


Historic Mansion Lighted from Oil Engines 

Houghton Hall in Norfolk, the historical seat 
of the Walpole family, has recently been ex- 
tensively lighted by electricity for the present 
occupant, Viscount Grey de Wilton. Over 500 
16 c. P. incandescent lamps are used for the Hall, 
arc lamps being used for lighting the yards. The 
outstanding portion of the mansion has been al- 
tered tu contain two complete sets of generating 


plant, consisting of two 16 H. P. oil engines, two 
shunt wound dynamos and two sets of accumu- 


lators. 
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CORRESPONDENCE. 
THE FRAUDULENT METHODS OF THE 
NATIONAL SCHOOL. 


—_—_—— 


“ Electricity’s’’ Statements Confirmed. 

[The following extracts from a personal letter 
received from one of the learned gentlemen 
whose names are being used without warrant by 
the National School of Electricity, Messrs. J. P. 
Barrett and J. A. Hornsby promoters, is inter- 
esting. The statements are simply added con- 
firmation that ELecrricity’s views are, a8 usual, 
correct] : 


Mr. B. E. GREENE. 
Dear Sir: I have for some time past felt like 
writing to you concerning this institution, for 
you have, in Eveorricity, certainly more clearly 
and correctly stated the standidg of this school 


than has anyone else. 


In a few of your most cutting editorial re- 
marks concerning the National School, Hornsby, 
et al., you told nothing but what we believe to 
be the exact truth. It has cansed me some pain 
to feel that I stand before the country at large 
in a measure committed to this National School, 
and I shonld like to tell you exactly how this 
came about. . . Hornsby came to me and 
presented his philanthropic sophistries, which I 
felt that I clearly saw through at the time, but in 
order to place myself right in the eyes of the en: 
gineering community I told him that I did not 
wish to oppose any move of real advantage and 
that I was willing to await developments. Mean- 
time, [ forbade the use of myname. . . . 
However, subsequently I noticed in a number of 
electrical papers that my name was being used in 
indorsement of the work of the National School. 
I wish to emphatically state that this was false 
and done without a show of authority from me. 
Had it not been for the connoction of Profs. 
Carhart and Jackson with this scheme, I would 
have come out very plainly and severely on the 
whole matter long before this. 

I would like to give you a few points ob- 
tained from recent letters from my Chicago 
friends in connection with the School as it really 
exists in that city. Both Hornsby and Barrett 
you know perfectly well, and I do not need 
to tell you anything about them. The first few 
instructors they employed were men whose char- 
acter for veracity and morality was far below par. 
Their principal business manager is a young 
man utterly devoid of principle. J, unfor- 
tunately, know this to be true. . . . Howan 
educational enterprise which has associated with 
itso many men of not only questionable but bad 
reputation can succeed is far beyond my com- 
prehension. 

I cannot but believe that the object of the 
School is a good one, but the immediate person- 
nel of the men who are to carry it out certainly 
must cause the enterprise to fail. I confess that 
I do not understand how some of the men con- 
nected with the Electrical School have been per 
suaded to permit their names to be used in con- 
nection with its present management. 


STORAGE BATTERY MATTERS. 


To the Editor of ELECTRICITY. 

Dear Sir: In reference to the decision of the 
United States Court of Appeals for Second Dis- 
trict, in case of Accumulator Company versus 
Edison Electric Illuminating Company: 

The day following the opinion of the Court 
upon the application of the counsel fur the Edi- 
son Company the Court gave leave to file an ap- 
plication for a rehearing, to be submitted in 
printed form and accompanied with a printed 
argnment in support thereof,and denied the mo- 
tion of the counsel for the Accumulator Com- 
pany for the mandate, holding that in abeyance 
until the decision was given upon the petition for 
a rehearing. 

The decision in no way affects the business of 
the Electric Storage Battery Company, but ap- 
plies solely to the New York Edison contract, 
and even if affirmed will only delay that work 
until May next, when the Swan patent expires. 

Very truly yours, 
THE ELECTRIC STORAGE BATTERY COMPANY, 
W. W. Gras, President. 
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SOCIETY NEWS. 


American Institute of Electrical Engineers. 


The 91st meeting of the Institute will be held 
at 13 West 31st street, New York City, on Wednes- 
day, November 21, at 8 p.m. A paper will be 
presented by Prof. George D. Shepardson, Uni- 
versity of Minnesota, Minneapolis, entitled “Sug- 
gestions for an Index of Engineering Literature.” 

An opportunity will also be offered for the dis- 
cussion of the paper, read by title at Philadelphia, 
by Mr. Charles P. Steinmetz, of Schenectady, 
and Dr. Frederick Bedell, of Ithaca, on ‘‘Re- 
actance and Its Definition.” 

A meeting of Western members will be beld on 
_ the same evening at Armour Institute, 33d street 
and Armour avenue, Chicago. 

Applications Have been received from the fol- 
lowing candidates for associate membership and 
will be acted upon by Council at its meeting, De- 
cember 19, 1894: Chas. A. Pratt, Chicago; Per- 
cival R. Moses, New York; Vance Lane, Omaha, 
Neb.; Louis Privat, Oak Park, Ill.; G. De 
Ryckere, Gand University, Belgium; Henry A. 
Lardner, State College, Pa.; Harry E. Dey, 
Brooklyn., N. Y.; Robert C. MacCulloch, New 
York; G. Hamilton Vanderslice, Pittsburg. Pa. ; 
John O. Shedd, Marietta, O.; Geo. W. Graham, 
New York. 

REMOVAL NOTICE. P 

The office of the American Institute of Elec- 
trical Engineers, which has been at 12 West 31st 
street since May, 1890, has been removed to 
rooms 1009 and 1010, Havemeyer Building, 26 
Cortlandt street (tenth floor), New York City. 
The choice of the Havemeyer Building was due 
to its central location in the electrical district 
and its convenience to various lines of travel. 
The Institute meetings will be held at 12 West 
31st street, as heretofore, until further notice. 
The office will be open from 9 a. M. tod ep. uw. It 


is equipped with a long-distance telephone and © 


‘district messenger service. Over 100 electrical, 
mechanical and engineering periodicals will be 
found on file. 


« New York Electrical Society. 


The 163d meeting of the New York Electrical 
Society will be held at Columbia College on 
Tuesday, November 27, at 8 P. M., when a most 
interesting lecture will be delivered on the sub- 
ject of “ Direct Current Motor and Dynamo De- 
sign” by Mr. Gano S. Dunn, electrical engineer 
of the Crocker- Wheeler Electric Company. 

Among other points in this lecture special ref- 
erence will be made to rating and its effect on 
design; the newest forces of winding, such as two 
circuits, double, etc., sparking and armature re- 
action. A method of making the increase of po- 
tential in a compound wound generator propor- 
tional to its load will be described, and many 
other hints and suggestions will be given of the 
utmost value to students and young electricians, 


A successful test exhibition of a new device 
patented by the Audible Electric Block Signal 
Company was given recently on the Reading 
Railroad. Asthe ‘‘ feelers” of the engine passed 
over the block plates the approach of a train 
more than two miles away, hidden by a curve in 
a deep cut, was indicated by the electric gong in 
the cab of the engine, and in about three and 
one half minutes the train came insight. After 
it had passed, the presence of an open switch was 


indicated, also the fact of danger from an over- 
hanging end of g car partly on a siding and from 
an iron wire laid across the tracks. As this de- 
vice works automatically and sounds a gong by 
the ear of the engineer there is little chance of 
an accident arisiug from defective or impeded 
vision or inattention on the part of engineers or 
firemen. ‘The cost of equipping a road is said to 
be about $200 per mile, and the expense of signal 
towers and switch tower men is saved, 


ELECTRICITY. 


LEGAL NOTES.” 


The Westinghouse-Stanley Controversy. 

Atthe recent hearing in the suit of the West- 
inghouse Electrical and Mfg. Company vs. Will- 
iam Stanley for alleged infringement of patents 
on certain improvements in systems of distribu- 
tion issued to Stanley and now held by plaintiffs, 
Mr. Stanley filed a plea in which he sets up that 
the patent was procured by fraud and is void. 
He alleges that the invention was fully described 
by one Kennedy previons to his application for 
a patent, and that the Stanley patent was pro- 
cured by the plaintiffs in his (Stanley’s) name, 
for their ovn benefit, and that they knew all the 
facts and that the patent was void. The plaintiffs 
claimed that even if this is true Stanley has no 
right to set up such a defence, when he stood by 


and saw them take out the patents in his own 
name. . 


Telephone Patent Suits. 

The Western Electric Company has begun 
three suits against the Harrison International 
Telepbone Company. One of the suits is based 
on the patent of Thomas A. Watson on a tele- 


phone call signaland also on polarized armatures 
for electric bells. Tbe othertwo suits are based 
on the alleged infringement of patents owned by 
the complaicant on hinges for telephone boxes 
and magneto-electric generators for telephone 
call signals. 


In the suit brought at Philadelphia by tbe 
Cutter Electrical Manufacturing Company 
against Henry A. Cleverly, Frank Stevens and 
Samuel Welsh for alleged infringement of the 
plaintiffs’ patented improvements in electrical 
switches, Judge Dallas, after hearing argument 
on the 12th inst., reserved his decision. 

Commissioner Romaine has concluded the 
hearing in the certiorari brought by Robert 


_Scheffelbauer against the township of Kearny, 


N.J. Scheffelbaner was the lowest bidder for 
the street lighting, but the town committee gave 
the contract to George F. Woolston. Seheffel- 
bauer wants the United States Supreme Court to 
set aside the award. The Kearny authorities, in 
their testimony before Mr. Romaine, claimed 
that Scheffelbauer was ignored because his plant 
was not as satisfactory as Woolston’s. 


Judge William A. Woods, of the U. S. Circuit 
Court, has given a decision in favor of the Citi- 
zens’ Street Railway Company of Indianapolis 
in the suit of that company against the Indian- 
apolis City Street Railroad Company. The latter 
company had been granted a franchise by the 
common council for rightof way through several 
of the city streets, in many instances through the 
streets upon which were the tracks of the other 
company. The question at law was the right of 
the common council of the city of Indianapolis 
to grant right of way avd frauchise to the In- 
dianapolis City Railrond Company. Judge 
Woods decides that the plaintiff company is en- 
titled to an injunction against the defendants to 
restrain them from interference with the plaintiffs’ 
rights. 


The W. C. T. Macallen Company of Portland, 
Me., has filed a complaint in equity in the 
U.S. District Court for Connecticut against the 
Johns-Pratt Company of Hartford, alleging an 
Infringement upon an electric insulator. 

The suit of Jobn E. Ridall, for $100,000 dam- 
ages against the Brush Electrice Company, has 
been begun at Pittsburg. 

The suit of the Denver Consolidated Elec- 
tric Company against the Standard Underground 


Cable Company has been on trial at Pittsburg. 
Damages of $50,000 are claimed on account of the 
alleged failure of Standard cable to fulfil the 
specifications of plaintiff. 


Is the Detroit City Plant to Start P 


Mr. J. L. Hudson, of the Detroit Lighting 
Commission, states that the Western Electric 
dynamos, the contract for which has not yet 
been confirmed by the council, have been shipped 
from Chicago, and the plant will be put into run- 
ning order at once. 
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Lecture by Prof. North. 


Prof. Edward P. North, member of the American 
Society of Civil Engineers, will deliver a lecture 
before the engineering department students of 
Union College, Schenectady, on November 29, 
Gentlemen connected with the General Electric 
Company may obtain tickets on application to 
Prof. Olin H. Landreth, Union College. Prof, 
North’s lecture will be on ‘‘ The Relations Be- 
tween Cheap Freight Rates and National Pros- 
perity,” a subject which he is well qualified to 
handle in an interesting manner, as he has but 
recently returned from the International Con- 
gress of Commerce in Holland, where he repre- 
sented the United States. He is well known as 
the advocate fur the deepening of the Erie Canal, 
the through line of railways from our country 
to South America, and the Nicaragua Canal, 
and is favorably known asa writer of editorials 


favoriug the building of American ships by. 


Americans. 


Personal. 


Among our out of town visitors last week were 
Messrs. A. C. Garrison, of the Columbia Lamp 
Company, St. Louis; Charles E. Gregory, of 
Chicago, and Charles Holmes, purchasing agent 
of the Chicago Edison Company. 

Mr. W. T. Mottram has returned from a brief 
European trip and will locate in Texas as a gen- 
eral selling agent. 

Mr. John Muir, some time of the Edison Gen- 
eral and G. E. railway department, is now the 


Eastern traffic manager of the Pacific Mail 
Steamship Company. 


Bids for a Wire Contract. 


Bids have been opened by the Boston Fire 
Commissioners for wires for the underground 
service. The proposals were to furnish 7,000 feet 


No. 61 conductor cable, 2,500 feet No. 10 cable, 


2,000 feet No. 87 cable and 900 feet overhead No. 


7 cable. ‘The bids were as follows: 
No. 61. No. 37. No. 10. 
Eastern Electric Cable Co.......... $91.50 $55.50 $20.00 
Safety Insulated W. & C. Co....... 89.50 55.50 22.50 
Okonlite Co., New York............. 117.00 75.00 27.00 


Day’s Kerite Co., New York........ 99.40 66.55 22.75 


Boston Notes. 


The National School of Electricity, the faculty 
of which includes many of the best known electri- 
cal engineers in the country, but about the true 
nature of which as an educational snd philan- 
thropic institution there appears to be some 
doubt, has just opened a New England office in 
the new Carter Building, Washington street, 
Boston which is to be in care of Mr. H. W. Pope. 

The Boston Electric Light Company is seeking 
authority to issue $300,000 additional bonds for 
the purpose, among other things, of meeting the 
expense of placing its wires underground. 

In view of the expiration of the Edison lamp 
patent on the 17th inst., some New England lamp 
makers are making ready to resume business, 
and ure advertising remarkably low prices. 


The electric railways of New England are 
doing a capital business, an increase in their 
earnings being reported every succeeding month. 
Of course patronnge and construction alike are 
slow during winter , but everybody is feeling san- 
guine that with the approach of spring there will 
be a big boom in railroad enterprises. 

There is not an electric man throughout New 
England who will not be filled with regret when 
he hears of the sad death of Mr. S. G. Stiners, 
manager of the Pawtucket, R. I., Gas and Elec- 
tric Light Works, who was killed by a train a few 
days ago, 

The Bell Telephone Company has determined 
to accept the inevitable in the matter of dispo- 
sing of its new issue of stock, The authority 


+ 
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granted that company by the Massachusetts. 


State Legislature to increase its capital by 
$30,000,000 was conditional on the stock being 


sold by auction. This condition is to be com- 
plied with, and the headquarters of this $50,000.- 
000 corporation will remain as heretofore at 


Boston. 


General News. 


Deen e E . 


What is Going on in the Electrical World. 
Eaton Rapids, Mich.—At the recent election 


the city voted ın favor of owning and controlling — 


an electric light plant. 


Ionia, Mich.—Tbe managers of the House of 
Correction have applied for a grant of $30,000 to 
put in an electric lighting plant. | 


Vancouver, B. C.—The electric street railway 
and lighting system of this city have been sold 
to an English company for $350,000. 


New Haven, Conn.—Plans have been sub- 
mitted to the park commissioners for laying an 
electric road to the summit of East Rock. 


Portland, Me.—The machinery in the elec- 
tric light station here was badly damaged by 
water at the recent fire in the Armory building. 


Saratoga, N. Y.—L. B. Gleason, of New 
York, has taken charge as receiver of the Sara- 
toga Gas and Electric Light Company’s plant and 
finances. 


McKeesport, Pa.—Electrician Henry Mor- 
gan has resigned his position with the Altmeyer 
Light Company to take charge of the Coppen- 
heimer light plant. 


Flemington, N. J.—At a meeting held here 
to obtain the opinion of the citizens regarding 
the lighting of the streets by electricity,the ques- 
tion was put to a vote and unanimously adopted. 


Little Rock, Ark.—The Van Buren and Fort 
Smith Electric Railroad Company have filed a 
mortgage in favor of Geo. C. Gronely for $150,- 
a the money to be used in constructing their 
TO 


Niagara Falls, N. Y.—The proposed gorge 
electric railroad to Lewiston is commending it- 
self more and more to the people as they reflect 
on eee aveutnecso! the scheme; it will probably 

e built. 


New Brunswick, N. J.—Mayor Van Cleft has 
signed the electric railway ordinance, which 
gives the City Railway the authority to extend 
their road and change it from a horse to a trol- 
ley railway. 


Kansas City, Mo.—The North East Street 
Railway Company’s car house and equipment 
were destroyed by fire on the 6th. Thirteen 
electric cars were burned, and the total loss was 
about $20,000. 


DeLand, Fla.—Jobn B. Stetson, of Philadel- 
phia, is making arrangements for the formation 
of acorporation with a capital stock of $300,000, 
to establish and operate at this place an electric 
road, an ice plant and an electric light plant. 


Atchison, Kan.—The merchants of Atchison 
are gettiug up a celebration in honor of the com- 
pletion of the Atchison electric strect railway 
Six miles will be in operation December 1, but 
the celebration will not take place until the 11th. 


Middletown, ʻO. -The Middletown Electric 
Light and Power Company, which had obtained 
& contract for lighting the city for ten years, was 
voted a franchise to establish an electric plant at 
the recent election. Work on the new plant will 
begin at once, 


Kalamazvo, Mich.— The proposition to issue 
$40,000 bonds to build au electric light plant was 
voted on at the recent election and carried by a 
large majority, but claims of an illegal election 
are made, and the council is likely to be enjoined 
again before it makes a contract. 


Hamilton, 0.—The council has awarded the 
rnei for the electrical apparatus of the new 
electric light station to the Western Electric 
Teee Pany of Chicago, who were the lowest bid- 
oe and who received the recommendation of 
the special electric light’ committee. 


inn Orleans,—The stockholders of the Or- 
an treet Railroad have decided to change the 
otive power of their line to electricity and to 
PE Boon as possible. The president of the 
says that the tracks, roadbed and all the 


. 


equipments will be of the best character. 
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Lancaster, Pa.—It is announced that P. B. 
Shaw has purchased a majority of the stock of 
the Edison Company of its competitor, the 
Citizens’ Electric Company, and of the Lan- 
caster Gas Light and Fuel Company, and that the 
three companies would be consolidated into one 
corporation, with a capital stock of $650,000. 


Montreal, Can.— Negotiations are in progress 
between the Royal Electric Company and the 
Stanley Electric Company of Pittsfield, Mass., 
for the use of all the latter’s patents and 
models controlled by it. Should the negotia- 
tions be completed, new workshops will be 
erected here and other changes inaugurated. 


Brooklyn, N. Y¥.—The Municipal Electric 
Light Company has applied to the common 
council for a franchise to establish and maintain 
a system or systems for lighting by electricity 
and to apply electricity for heat and power 
throughout all the wards of the city of Brooklyn 
not included in the franchise now held by the 
company. ; feat 


Terre Haute, Ind.--The city council having 
granted thecontract for lighting the city to the 
Citizens’ Electric Light and Power Company, 
which has now in opeiation an electric street 
railway here, its competitor for the contract, the 
Terre Haute Electric Company, has applied to 
the council for a frauchise to construct and oper- 
ate a street railroad. | 


Hamilton, Can.—Application has been mad 
by Messrs. Beggs and Lewis. of Toronto, for the 
incorporation of the Toronto, Hamilton and 
Niagara Falls Electric Railway. The company 
asks power to construct an electric railway from 
Toronto to Hamilton, and thence to a point on 
the Niagara River, with a branch from Grimsby 
to Smithville and Duunville. 


Warren, 0O.—A. A. Anderson and John Mce- 
Vey, of Youngstown, have made application to 
the county commissioners for a franchise provid- 
ing for the construction of an electric railway 
from Youngstown to Niles, ten miles. They 
agree, if a franchise is given them, to have a line 
in operation within a year. Cleveland, Warren 
nud Niles capitalists are also interested in the 
project. 


Lynchburg, Va.—The Lynchburg Telephone 
Company, which has been organized to establish 
a new telephone system here, has elected the 
following officers: President, W. P. Roberts; 
vice president, Edgar Franklin; secretary and 
treasurer, Walker Pettyjohn; directors, the 
above-named offieers, with James Hancock, C. 
W. Scott, R. J. Snead, W. L. Pierce and H. P. 
Woodson., 


Pittsburg, Pa.—The Westinghouse Com- 
pavy’s latest shipments to the Cataract Construc- 
tion Company, Niagara Falls, were made last 
week. ‘They are now finishing a third dy- 
namo of 5,000 horse power, which ends the con- 
tract. The Construction Company expect to turn 
on their power December 15. A large number 
of plants for various manufacturing purposes are 
ready to take power on that date. 


Williamsport, Pa.— The Lycoming Improve 
ment Company has taken formal charge of the 
Vallamout Traction Company’s system and has 
now under its direct management the Williams- 
port Passenger Railway, the Wycoming Electric 
Company, the East End Passenger Railway and 
the Vallamont Traction Company. The South 
Side Railway will also be turned over to the same 
management after it has been opened for travel. 


Staten Island, N. Y.—The bondholders of the 
Kichmond (S. I.) Light. Heat and Power Com- 
pany have received an offer at the rate of 60 
cents in eash on the par of their holdings. lt 
is said to come from Gen. Thomas and his asso- 
cintes, who have recently become interested in 
the Staten Island Ferry, and is believed to in- 
dicate a movemen’ for electrical development 
of considerable significance to Staten Island. 


Newark, N. J.—The Consolidated Traction 
Company intends to appeal from the decikion of 
the Supreme Court declaring invalid the or- 
dinance by which the old board of works gave 
the company important franchises in July, 1893. 
Despite the protests of many citizens and over 
the veto of Mayor Huynes, the beard gave the 
company permission to construct lines and run 
its cars In a number of the city streets where 
they were objectionable. Under the decision 
the franchises revert to the city. 

Detroit, Mich.—Albert Johnson, of New 
York, a brother of Congressman Tom Johnsen, 
of Cleveland, in an interview with Mayor Pin- 
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gree concerning the consolidation of our street 
railroads and extension of the lines said : ‘‘Aside 
from 100 miles of road on the Nassau line in 
Brooklyn, of which thirty-five miles are com- 
pleted, and thirty miles of road in Yonkers which 
I am building, I own seven lines in Pennsylva- 
nia. There, together with others, I control a 
number of lines which connect sixteen towns 
within » radius of eight miles from Allentown by 
electric cars, and you can go from one place to 
another for five cents, About midway between 
Allentown and Bethlehem, I have a park, stocked 
with all kinds of animals, a menagerie for win- 
ter, a theater in which daily performances are 
iven during the summer, Thereis a grand stand 
or 5.000 people, and all the admission charged 
to allisten cents tothe grand stand reserved 
seats. These dimes pay for all the expenses. 
People from these sixteen towns visit the place 
daily, and on Sundays the crowds are such that 
papers have to be refused admittance to the 
shows.” 


we 


The C. & C. Electric Company. 


Mr. F. Houghton, Cleveland, manager for the C. & C. 
Electric Company of New York, has closed a contract with 
Parke Davis & Company, Detroit, for an electric light and 
power plant, which will supply the light and power for 
their extensive buildings bounded by Joseph Campau and 
McDougall avenues, Guion and Atwater streets, and will 
also furnish a large amount of electric lighting in the 
neighborhood. The work of construction has already been 
commenced and will be pushed rapidly to completion. 


ee 


The [fletropolitan Electric Company. 


The Metropolitan Electric Co., Nos. 186 and 188 Fifth 
avenue, Chicago, have made arrangements with the pat- 
eutee to handle the Allen Soldering Stick, and have a 
large stock un hand, and will be able to sell to the dealer 
or consul.er at satisfactory prices. This. little article is 
well known to the trade and occupies its niche in the gal- 
lery of specialties of the Metropolitan Com, any. 


Hitt Switches in Chicago. 


The Central Electric Company has contracted for the 
General Western Agency for the well-known line of 
switches manufactured by the W. 8. Hill Company. The 
Central Electric Company will carry a large and complete 
line of these goods in their Chicago warerooms. This 
affords many advantages to customers in territory tribu- 
tary to Chicago. The saving in freight and express charges 
will amount toan item of no little importance to buyers. 
Another article that is receiving considerable attention i8 
the Kinsman desk lamp. Everyone who has used this ad- 
mirable desk fixture gives it unqualified approval. The 
Central Electric Company also controls the sale of these in 
the West. 


Frink’s Reflecting Fixtures. 


Mr. I. P. Frink., the pioneer In the building of scientific 
reflectors for lighting large interiors, has issued a hand- 
some catalogue illustrating the inuumerable styles ofre- 
fiectors for gas, oll and electric lighting purposes. 

The pocketbook of the most humble can be satisfied in 
Mr. Frink’s stock, as also the tastes of the most luxurious. 
The catalogue contains almost everything worth men- 
tioning inthe reflector line, and will be sent to any in- 
quirer. A list of several hundred well-pleased pur- 
chasers is included. Mr. Frink’s address is 551 Pearl 
street, New York. 


Uses of Compressed Air. 


The Clayton Alr Compressor Works, Havemeyer Building, 
New York, have issued a pamphlet on the “ Uses of Com- 
pressed Air.” This list cites about seventy different appli- 
cations of air under pressure, and is a most convincing 
commentary upon modern advancement in engineering, 
manufacturing and industrial lines. 

It is of especial interest to engineers, railroad men, 
machine and construction shops, granite and marble 
works, chemical works, sugar refiners, rubber and silk 
mills, tin ware, pipe and hose manufacturers; and to all 
industries who use arteslan wells, automatic sprinklers 
for fire protection, ot] for fuel; and to physicians, hospi- 
tals or baths, who use sprays for curative purposes. The 
list is malled free on application. 

=, 


The Belknap Motor Company. 


At the recent stockholders’ meeting of the Belknap Moe 
tor Company at Portland, Me., the regular 6 per cent, 
dividend was declared, payable December 15. A large num- 


- berof orders now on hand, amounting to about $12,000, 


places the company in a most favorable position for the 
beginning of the new year. 


Removal Notice. 

The office of the New England Agency of the Westing- 
house Electric and Manutacturing Company, formerly 10- 
cated at 620 Atlantic avenue, Boston, Mass., has been re- 
moved to Exchange bulldiig,58State street, Boston. 
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Columbia Lamps in New York. 

The Columbia Lamp Company of St. Louis have opened 
Offices in the Havemeyer Building, and will hereafter 
carry a large stock of lamps to supply a)l customers at 
short notice. Mr. Charles I. Hills will continue to hustle 
in the company’s interest in this section. 


Johnson-Van Vieck Service End Cut-Out. 


We illustrate below the improved Service and Cut-out of 
the Interior Conduit and Insulation Company, which is 
being generally called for in architects’ specifications as 
well as required by underwriter associations. It is placed 
at the inlet of the three-wire system to buildings and is 
the point at which all the circuits for light and power are 
controlled. In case of fire the cut-out is accessible to fire- 
men. Its advantages over atriple breakdown switch are 
apparent, as it is thoroughly waterproof. The switch is 
almost always placed in a location where there is more 
or less dampuess. 

The application and method of installing the cut-out are 
generally evident on inspection. The piece of pipe enclos- 
ing three conductors embedded in insulating materialis a 
standard article of manufacture, as are the flexible con- 
ductors used within the iron case. 

In installing, first attach the flexible conductors 10 the 
terminals projecting from the conduit—take the porcelain 
base out of the cast-iron case, remove the switch spring 
disk and connect up, using proper fuses, and carefully 
solder conduit terminalsto flexible connector. Pack the 
porcelain base with any convenient packing—the company 
recommend sisal rope, and furnish it with the cut-out. 
Put the two halves of the iron case together with their 
flange bolts, remove the plug at top of the case and fillin 
with Insulating compound. Connect the risers through 
the three outlets provided for that purpose, and pack the 
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The Boynton Transit Company, of France (incorporated 
in W. Va.), New Yorr. N. Y.—to acquire patents and pat- 
ent rights for appliances, etc., relating to steam and elec- 
tric railways, etc.. in France. Capital stock, $5,000,000. 
Promoteis: J. E. De Navario, Wm. H. Boynton, New York 
City ; Eben Moody Boynton, Newbury. Mass. i 


The Boynton Transit Company of Spain (Incorporated 


in W. Va.), New York, N. Y.—to acquire patents for appli- 


ances relating to steam and electrical railways, etc. Cap- 
ital stock, $5,000,000. Promoters: J. F. De Navarro, Wm. 
H. Boynton, New York City; Eben Mcody Boynton, New- 
bury, Mass. 


The Century Telephone Company (incorporated in 
W. Va.), New York, N. Y.—to manufacture and use all 


kinds of electrical machines, machinery, etc.; construct, 


equip and operate telegraph and telephone lines, etc. Cap- 
Ital stock, $250,000. Promoters: Heury O. Reed, E. F. 
Birdsall, New York City; G. H. Morton, Dobbs Ferry, N.Y 


The New England Public Works Company has been or- 
ganized at New Haven, Conn., with a capital stock of 


$25,000, to take contracts and to operate waterworks, elec- 


tric light plants, etc. Subscribers to the stock: Edward 
H. Phipps and Wm. S. Pardee, New Haven; Charles H. 
Egler, Flushing, N. Y.; Loring N. Farnum, Boston. 


A charter has been issued by the State Department at 
Harrisburg, Pa., to the Philadelphia and Lansdale Railway 
Company to build a line from Philadelphia to Lansdale, 
sixteen miles. The capital is $100,000, and the president 
Robert A. Welch of Philadelphia. 


The Electrical Maintenance Company (incorporated in 
W. Va.), New York, N. Y.—to contract with owners of dy- 
namos, electrical plants, etc., to keep the same in good 
repair, etc. Capital stock, $250,000. Promoters : Jno. Dau, 
Freman D. Bewley, R. L. Johnson, New York City. 


JOHNSON-VAN VLECK 


out] ‘ts as they pass through the iron case to insure a’ 


tight joint. 

The Service End Cut-out v as devised by Mr. E. H. John- 
son, president of the Int rior Conduit and Insulation 
Company, in conjunction with Mr. J. H. Van Vleck, elec- 
triclan of the Edison Illuminating Company of New York. 


INCORPORATIONS. 


The Boston and Sequim C'al Company, Port Townsend, 
Wash.—to mine and develop coal, ores and other minerals; 
own and operate railroad a d electric plants, etc. Capital 
stock, $50.000. Promoters: Wm. B. Dennis ; Wm. A. Halte- 
man, N. C. Strong, H- H. Boyce, D. C. Heath, A. B. Poland, 

Graham B. Dennis. 

The Atlantic and Pacifc Improvement Company, 
Tacoma, Wash.—to buy and sell personal property and 
real estate ; build and operate steam and'electric railways, 
gaw mills, brickyards, etc. Capital stock, $500,000. Pro- 
moters: Chas. B. Mortice, John R. Mortice. 

The Kidder Elevator Interlock Company (incorporated in 
W. Va.), New York, N. Y.—to manufacture, erect and sell 
mechanical, electrical, or other appliances for use upon 
passenger, freight and other elevators, etc. Capital stock, 
$300,000. Promoters: T. P. Kidder, Boston, Mass.; Clem- 
ent B. Smith, Wilmington, Del.; H. S. Stallknecht, New 
York City. 

The Archer and Pancoast Company, New York City—to 
manufacture lamps, electroliers and gas fixtures. Capital 
stock, 100,000. Directors: Archer V. Pancoast, Charles 
A. Cheever, Byron Traver, William S. Fearing, John B. 
Summerfield and Samuel B. Lawrence, of New York City; 
Henry T. Bragg, of Yonkers; Gurdon S. Howe, of Rose- 
bank, Staten Island, and Edward Cornell, of Central Val- 


ley. Samuel B. Lawrence subscribes for $99,600 of the 
capital stock. 


Service Enp Court-Ovt. 


The Morristown and Perkiomen Creek Electric Railway 
Company, Philadelphia, Pa.—to conduct, maintain and op- 
erate an electric railway. Capital stock, $50,000. Promo- 


ters : Paul W. Smith, Harry E. Parsons, Jas. J. Rehan, of 
Pbiladelphia. > 


The Mt. Jewett Electric Light and Power Company, Mt. 
Jewett, Pa.—to supply light and power by means of elec- 
tricity to the public in the borough of Mt. Jewett. Capi- 
tal stock, $2,000. Promoters: Murton J. Gallup, Arthur G. 
Phillips, Calvin T. Stahl, of Mt. Jewett. 


The Muncie Electrical Works, Muncie, Ind.—to manu- 
facture, produce and sell electrical and steam machinery. 
Capital stock, $25,000. ` Promoters: Webster S. Richey, 
Albert 8. Richey, Kichard F. Platt. 


The Florence Power and Water Company, Florence, Col. 
—to furnish steam and electric power for mills, manufac- 
turing, etc., in Florence. Capital stock, $100,000. Promo- 


ters: W. E. Johnson, W. K. Johnson, H. A. Sumner, all of 
Florence. 


The Jasper County Electric Railroad Company, Car- 
thage, MO.—to construct a railroad. Capital stock, $150,000. 


Pron oters: J. W. Halliburton, E. W. Fitch, Isaac Perkins, 
all of Carthage. 


The Cambridge Electric Light and Power Company, 
Cambridge, Ill —to erect an electric lighting plant for the 


. purpose of furnishing lights for lighting streets. commer- 


cial houses, etc. Capital stock, $12,000. Promoters: D. D. 
Lamb, Heury White, C. M. Turner, E. D. Richardson, F. O. 
Dahlberg. 


The Mechanicsburg and Boiling Springs Electric Rail- 
way Company, Harrisburg, Pa.—to construct, maintain 
and operate an electric railway. Capital stock, $100,000. 
Promoters : Jno. B. Skyles, Martinsburg, Pa.: S. Ritter 
Ickes, W. K. Meyers, Harrisburg, Pa. 


- 558,640. 


A certificate has been filed at Chicago of a change of 
the name of the United States Amusement Company to 
the United States Electric Adverti: ing Cempat y. 

The Madison Electric Light and Power Company, Madi- 
son, heb.—to own and construct an electric light and 
power plant in the city of Madison. Capital stock, $10,000. 


Promoters: Wm. V. Allen, Peter Rubendall, Frank M. 
Prince. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED NOVEMBER 6, 1894. 


ELECTRIC RAILROADS AND APPLIANCES. 


528,561. Trolley-Wire Clip. James W. Perry, Philadel- 
phia, Pa., ae to the Johus-Pratt Compary, Hart- 
ford, Conn. Filed May 5, 1894. - 

528,685. Trolley-Catcher. Albert S. Osborn, Rochester, 
N. Y. Filed May 9, 1894. 

528,767. Trolley-Line Breaker. Charles H. Dey and John 
M. Ander:on, Boston, Mass. Filed Feb. 16, 1894. 

528.788. Bond for Electric Railways. Henry B. Nichols 
and Frederick H. Lincoln, Philadelphia, Pa. Filed 
Sept. 20, 18%. 


ELECTRIC LIGHTS AND APPLIANCES. 


528,642. Electric-Arc Lamp. Alfred H. Moses, Jr., New 
York, N. Y. Filed Jan. 8, 1894. 

528,684. Electric-Arc Lamp. Charles F. Ongley, New York, 
N. Y.. assignor to George J. Schoeffel, same place. 
Filed Feb. 17, 1894. 


DYNAMOS, MOTORS, ETC. - 


528,608. Utilizing Electric Motors for Operating Machin- 
ery. Ernst Richter, Berlin, Germany, assignor to 
Siemens & Halske, same place. Filed May 31, 1893. 


BATTERIES. 


528,6:7. Storage-Battery. Charles J. Reed, Philadelphia, 
Pa., assignor to the Reed Electric Company, same 
place. Filed June 5, 1894. 

528,648. Storage-battery. Charles J. Reed, Philadelphia, 
Pa.,assiguor to the Reed Electric Company, same 
place. Filed June 8, 18%. 

528,669. Galvanic Battery. Mortimer M. Hayden, New 
York, N. Y. Filed Feb. 21, 1894, 

528,740. Secondary Battery. Elias M. Poston, Springfield, 
Ohio. Filed Jan. 29, 1894. 


TELEPHONE AND TELEGRAPH APPARATUS. 


528,366. Combined Municipal Telegraph and Telephone 
System. Harry M.: Seltzinger, Wilkesbarre, Pa. Filed 
May 28, 1894. 

528,590. ‘lelephone-Exchange System. Wallace Childs, 
Fort Smith, Ark. Original application filed May 27, 
1890. Divided and this application filed May 12, 1891. 

528,91. ‘Velegraphic and ‘lelephonic Exchange system. 
Wallace Childs, Fort smith, Ark. Filed May 27, 1890. 
Renewed April 21, 1894. s 

528,592. Telephony. Frank R. Colvin, New York, N. T 
Filed July 26, 1894. 

Nelephone. William C. Lockwood and John M. 
Lockwood, Brooklyn, N. Y. Filed June 14, 1894, 

528,902. Means for Multiplex Telegraphing Between Cars 
of Railways. Aaron Fryer, Bath-on-the-Hudson, 
N. Y., assignor of one-half to David Wiggins, same 
place. Filed March 17, 1892. 


MISCELLANEOUS. 


528,529. Plug for Establishing Electrical Connections. 
Charles W. Brown, Montreal, Canada, assignor to the 
Bell Telephone Company of Canada, Limited, same 
place. Filed Jan, 16, 1894. 

528,539 Kheostat. John C. Fyfe, Chicago, Ill.. assignor of 
one-half to James Hayes, same place. Filed April 27, 
1894. 

528,547. Electrically-Operated Elevator. Elias Marshall, 
Boston, Mass. Filed Jan. 20, 1894. : 
528,564. Electrical Retoucher Charks M. Savage, War- 

ren, Pa, Filed March 17, 1894. 

528,586. Apparatus for tag ee SMT Henry L. Bridg- 
man, Blue Island, Ill. Filed Oct. 3, 1893. 

528,587. Apparatus for Electrodeposition. Henry L. 
Bridgman, Blue Island, Ill. Filed Oct. 3, 1893. 

528,589. Electric Burglar-Alarm. Wilmot A. Brownell, 
Boston, Mass., and James B. Seager, Hancock, Mich. 
Filed Jan. 31, 1894. 

528,593. Railway Signaling System. Murray CorringtonD, 
Non Kork, N. Y. Filed Dec. 3, 1891. Renewed July 

14, 1894. 


528,620. Electric Hoisting Machinery. Alton J. Shaw, 
Muskegon, Mich., assignor tothe Shaw Electric Crane 
Company, same p.ace. Filed June 25, 1894. 

528,635. Maguet. Adrian H. Hoyt, Penacook, N. H., as- 
signor to the Whitney Electrical Instrument com- 

any, Saco, Me. Filed March 14, 1894. 

528,661. Process of and Apparatus for Forming and Treat- 
ing Metals. Godfrey Engel, South Baltimore, Md. Filed 
Nov. 13, 1893. 

528,678. Electric Alarm Clock. Michael McDonnell, New 
Bedford, Mass. Filed May 29, 1894. 

528,744. Insulating Compound. Oscar Stiles, Omaha, 
Nebr. Filed March 26, 1894. 

528,746. Speed-Stop for Engines. Benjamin F. Teal, Chi- 
cago., Ill., assignor to the Standard Valve Company, 
same place. Filed March 9, 1894. 

528,778. Electrical Transformer. Rudolph M. Hunter, 
Philadelphia, Pa., assignor to the ‘Thomson-Houston 
Electric Company, of Connecticut. Filed April 6, 18%. 

528,867. Automatic Railway-Switch. Charles F. Duval, 
Boston, Mass. Filed Nov. 25, 1893. 

528,870. Apparatus for Measuring Electricity. William 
Friese-Greene, London, England, assignor of one-half 
to Charles Brawn, same place. Filed March 28, 18%. — 

528.881. Electric Leak-Alarm. Charles C. Kahne, Andrew 
A. Adkins, Winfield S. Peirce, John E. Martin and Geo. 
F. Kahne, Ashland, Ky. Filed July 6, 18%. d 

528,893. Rheostat. Alton J. Shaw, Muskegon. Mich. File 
April 10, 1894. d 

528,894. Kheostat. Alton J. Shaw, Muskegon, Mich. File 

April 10, 1894. 

528,898. Railway Electric Switch. Walter V. Ash and J0- 
seph H. Ash, Newark, N. J., assignors of one-half t9 
the Art Automatic Electric Switch Company, of New 
Jersey. Filed July 5, 1894. 

528,907. Rheostatand Heater, Rober: C. Mitchell, New 
York, assignor of one-half to Henry W. Vail, Brooklyn, 
N. Y. Fied Jan.17, 1894. 3] 

528,911. Coln-Operated Electric Apparatus. Jobn H. "i 
tering, Cincinnati, Ohio. Filed Aug. 30,1889. renew 
April 7, 1894. 
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least one representative at the Cleveland meet- 
ing. The Secretary is Mr. Geo. F. Porter, 136 
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DITORIAL NOTES. l 
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What’s Not many years ago a young 

in a man who had been employed for 
Name. some time in the composing room 

of the New York Zribune, and whose services 
had been satisfactory to his employers, resigned 
his position voluntarily and requested of the 
foreman of the room a letter stating the simple 
fact of employment and faithful service. The 
foreman replied: ‘‘My name to a letter is 
worth money; when you find out what it is worth 


to you, let me know.” 

A few years afterward: this young man was- 
employed on the Journal of Commerce. When 
leaving that position, also voluntarily and after 
acceptable service, he requested of Mr. David M. 
Stone, the veteran editor, a similar letter. Mr. 
Stone replied : 

“I bave made ita rule of my life for fifty years 
never to sign a letterof recommendation for any- 
one under any circumstances. If anyone comes 
to me to ask about you I shall take pleasure in 
saying a good word for you; but for me to give 
anyone the use of my name publicly--never. My 
name has cost me fifty years of labor, and it’s 
all mine.” 

Here we have two extreme examples of the 
manner in which men whose names have weight 
treated the question of loaning, giving or selling 
those names for the benefit of other people. 

The attention which is now being attracted to 
the National School of Electricity and to its use, 
either with or without authority, of the names 
of many of our best known and most highly re- 
spected men, justifies, we think, the raising of 
the question : 

“What is a man’s duty to himself, and to the 
public, in lending his name to the furtherance of 


any public enterprise ?” 
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Modesty forbids ELECTRICITY to assume to in- 
struct or advise the gentlemen whose names ap- 
pear on the stationery and advertising matter of 


‘the National School as the regularly constituted 


faculty of that institution as to their duty to 
themselves. These gentlemen are as follows: _ 


Thos. A. Edison. Nikola Tesla. 

Henry S. Carhart. Michael T. O’Dea. 
Elisha Gray. Brown Ayres. 

Harris J. Ryan. Dugald C. Jackson. 

F. A. C. Perrine. Benjamin F. Thomas. 
William A. Anthony. W. J. Herdman. 
George D. Shepardson. J. P. Barrett. 


There remains then for our brief consideration 
the second part of our question, What is a man’s 
duty to the public in lending his name to the 
furtherance of any public enterprise ? 

The promoters of the National School are go- 
ing from town to town organizing classes for 
popular instruction in the science of electrics. 
The proposed students, many of whom can ill 
afford to spend the price of tuition for one term, 
$17.50, are induced to join the classes and pay 
their money because they suppose—and they have 
a perfect right to suppose—that the above named 
gentlemen have each and every one contributed 
some share of their individual knowledge and 
experience to the preparation of the lessons 
which they are to study. These young men, 
though not versed in electrics, are intelligent 
enough to know that the time of many of the 
members of this faculty is highly valuable 
and that their knowledge is profound. They 
know that if Tesla and Edison have given their 
time to the preparation of these lessons, the 
classes have offered to chem, commercially speak- 
ing, a bargain. : 

There is, therefore, on this single ground no 
room for criticism against such of these gentle- 
men as have performed the work which the stu- 
dents suppose they have performed, and which 
the students pay for. 

Butas to the others—those who lent their names 
carelessly, or who have kept silent for months 
while their names have been used without war- 
rant—we hold that they are not beyond criticism, 
and that they have not performed their duty to 
the public. 

If any technical paper could secure the names 
of either Edison or Tesla, for instance, as asso- 
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ciate or advisory editors, even if these gentlemen 
never put pen to paper in the service of the jour- 
nal, it would be worth thousands of dollars a 
year to the publication. This is a proposition 
that any honorable publisher would not make, 
and from which both these worthy gentlemen 
would shrink in horror. 
be no more culpable on the part of the publisher 
than the use of these names by the National 
School as members of the faculty. 

We have already stated the correct reasons 
why these and some of the other gentlemen have 
refrained from condemning this misrepresenta- 
tion more emphatically, to wit, consideration for 
their friends who are sincere in their belief in 
the School and who are identified with it. But 
we hold, without fear of contradiction, that the 


duty of these men — public men in spite of them- - 


selves—is first to the public and then to the in- 
dividual. : 

It is a pleasure to call attention to Mr. Edison’s 
letter in this issue, and to state that his position 
in this matter is exactly similar to that of Mr. 
Tesla. l 

We commend the exquisite discretion of Prof. 
Elihu Thomson in keeping out of this unfortunate 
muddle, and believe that the men of standing in 
this profession have learned a lesson as to the 
careless giving or lending of their names which 
will be wholesome and lasting. 


Y X% * 
Incandescent Gas During the past six months 
vs. "or more, the question of 


Electric Light. competition of the so-called 
incandescent gas light with the electric light has 
assumed such importance as to render very nn- 
easy some of our central station men lest they, 
like Othello, should find their occupation gone. 
The feeling among some electric light men may 
be likened to that experienced anfong gas men 
when the electric light was prematurely an - 
pounced as an accomplished commercial fact, 
although the degree of anxiety, now that the 
electric light man’s turn has come, does not by 
apy means compare with the demoralization that 
was created among the ranks of gas men upona 
former occasion. But that there is anxiety it 
must be confessed, and we believe the issue must 
be met fairly and squarely. It will not do for us 
to ignore the newcomer. It has come to stay 
if it has virtues and to die if it has not, but at 
any rate it is now a living question and as such 
must be discussed. A ccnspiracy of silence, 


which all of our contemporaries but one seem to 


have tacitly entered into, will not kill the new 
comer, nor will it assure those who think they 
have a right to look to any of these journals for 
practical information of any kind. . 

ELECTRICITY has for some time past been in- 
vestigating the new competitor, and believes that 
it will be doing the electrical interests and the 
general public a favor if it gives them the un- 
varnished truth. Ex parte statements will do in 
political campaigns, but in military warfare he 
who, for the purpose of creating a feeling of 
false sccurity, underestimates the strength of the 
enemy, commits as great a crime as if he repre- 
sents his position falsely. 


Yet such a plan wou'd 


ELECTRICITY. 


The Auer or Welsbach incandescent gas burner, 
to which we have reference, depends for its 
luminous qualities not upon the flame directly, 
but upon the heating effect of the flame upona 
mantel or hood of some very refractory material 
which is suspended in the flame. 

Chemists and others have long known that in 
the luminous flame the combustion was far from 
complete, and that the heating effects from gas 
burned in this way were far lers than were possi- 
ble by a different arrangement. 
that if the proper amount of air were mixed with 
the gas previous to the combustion the latter 
and the resulting heat would be far more intense 


It was found 


though the light. giving properties were thereby 
destroyed. For heating puiposes, therefore, 
such a burner is always used, and since in the 
Auer- Welsbach burner the object is to impart 
to the mantel or incandescing fabric the maxi 
mum amount of heat with the least expenditure 
of fuel, the Bunsen burner, in which the gas and 
air are thoroughly mixed previousto combustion, 
is used. This flame without the mantel is practi- 
cally non-luminous, but as a light-giving sub- 
stance—the substance tu be heated—a delicately 
woven fabric of refractory material is suspended 
within the flame, and is brought to high incan- 
descence. 

The prime condition for the success of this 
burner, it will be observed, is the generation of 
an intense heat. A second condition is that the 
mantel] (as the incandescing fabric is called), 
should be able to withstand this heat without de- 
terioration, and that it may respond readily to 
changes of temperature, it must be of minimum 
bulk. These two last conditions are antagonis- 
tic, but a mean has been struck which gives very 
satisfactory results both as to life of the mantel 
and as to its light-giving power. Like the argand 
burner, it requires a chimney to protect it from 
draughts and to conserve the heat, which, how- 
ever, after it has served its purpose of heating 
the mantel, passes out of the chimney, together 
with the products of combustion, into the room. 
The light given is more steady even than that of 
the best argand burner, and it is ubtained at far 
greater economy. 

As to the efficiency of the burner, Mr. 
A. Crova gives the following figures, which are 
the mean of a number of determinations: 
Luminous intensities e. p.)......... 44.2 52.3 53.5 
Gas consumption per hour (cu. ft.) 3.32 3.75 3.64 

Some other tests show that for about 3.5 cubic 
feet of gas about 60 candle power’ can thus be 
obtained for one hour. But these figures are 
only obtainable under the most favorable condi- 
tions, viz., with a gas of high thermal power and 
a new mantel of the very best material. 

The Welsbach Light Company at Gloucester 
City, N. J., who we believe are the American 
manufacturers, claim fur their light 55 candle 
power with a consumption of 4.6 cubic feet of 
gas. It will thus be seen that the American man- 
ufacturers make a much more modest claim for 
the burner than their confreres abroad, aud this 
gives considerable color to the statement that has 
been made to us, apparently with the best au 
thority, that the American made mantels are of 
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an inferior or cheaper grade than those manu- 
factured abroad. 

But whatever the truth may be, we cannot 
shut our eyes to the fact that the incandescent 
gas burner ie more economical than anything 
heretofore obtained from gas as far as the ratio 
of light produced to gas consumed is cuncerned. 
It is also an indisputable fact that burner for 
burner, taking the ordinary 5 ft. burner as 
equivalent tothe 16 c. P. electric light, the in. 
candescent gas light is far cheaper than either 
gas light by the ordinary methods or the electric 
light. 
compensating advantages the electric light has 
for its greater cost, or what compensating dis- 


It behooves us, therefore, to see what 


advantage has the incandescent gas light for its 
greater cheapness. It is not necessary to repeat 
here the arguments of superiority of the incan- 
descent electric light over the ordinary gas 


light—they are familiar to all—but it may be 


. well to notice that the argument against the 


electric light that its 
from time to time loses its forees when our op- 


lamps require renewal 


ponents argue for the Auer-Welsbach light, for 
in the latter the heat is so intense that the chim- 
neys are liable to bresk, and do break to such an 
extent that the company is now supplying chim- 
neys made of mica. This mica must be of a far 
better grade than tbat which is suitable for in- 
sulating purposes. It must not only be in large 
pieces, but it must be absolutely transparent. It 
must, in fact, be of a quality of which the quan- 
tity existing in the world is so limited that any 
new demand for it, such as would arise if the 
new lamp should come into general use, would 
push its price up to a figure that would be pro- 
These chimneys now cost 50 cents 
apiece. The mantel or light-giving element of 


the lamp is an ‘extremely delicate textile fabric 


hibitory. 


subject to rapid deterioration and requiring fre- 
quent renewal, These mantels are now furnished 
for 50 cents apiece. The life of the mantel varies 
as does the life of the carbon filament—sometimes 
breaking down very quickly, at others lasting 
perhaps as long as a good filament; but, as is evi- 
dent, where glass chimneys are used the item 
of repairs involves both the chimney and the 
mantel, which are much more expensive than 
the incandescent lamp. 

Not long since the Munick Gaslight Company, 
then using many Welsbach lights in Sendlinger 
strasse, found as a result of two months’ use 
that the average life of a mantel was only 180 
hours and that the cost of maintenance made 
them more expensive than 32 o. P. electric 
lamps. 

Since the efficiency of the Auer-Welsbach 
light is dependent in one way upon a greater 
heat production from a given quantity of the 
same gas, it follows that the heating of the at- 
mosphere by such burners must be carried to the 
same extreme over that which has been found 80 
objectionable in the ordinary open flame. 


There isa much more serious objection to the 
new light, however, in the vitiation of the atmos- 
phere which results. In the ordinary gaslight 
the products of combustion are chiefly inert 


(carbonic acid, etc.), and cause vitiation in two 
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ways—first, by abstracting the oxygen necessary 
to combustion from the atmosphere, and second, 
by still further reducing the percentage of the 
remaining oxygen by the addition to it of this 
inert gas. Carbonic acid gas is not a poison, and 
produces no worse physiological results than 
would the presence of an equal amoant of nitro- 
gen in excess of that always present in the air. 
If, however, this carbonic acid gas comes in con- 
tact with incandescent carbon it is split up and 
forms with the carbon ¢wo volumes of another 
gas, which is not only not inert and harmless, 
-but a most violent poison. This is known to 
chemists a8 carbon monoxide gas, and the re- 
action is expressed by them in symbols as follows: 
CO, +C= 2CO, or in words, one volume of car- 
bonic acid coming in contact with carbon forms 
two volumes of carbon monoxide gas. This is 
the deadly gas, emitted in an impure state from 
burning charcoal, which has become such a 
favorite method of suicide in France. It is so 
poisonous that the use of water gas has been 
very largely restricted in some States because it 
contains large proportions of carbon monoxide 
in its make-up. It is the more insidious because 
it is odorless and its presence is only detected 
usually when it has already done its work. This 
gas which is practically absent where ordinary 
burners are concerned, is produced in consider- 
able quantities in the new light, and its presence 
in such relatively large quantities becomes a 
menace to all users of it, especially in public as- 
sembly halls ,theaters,churches, etc., and in dwell- 

ings, The rationale of its production is this: 

After the mantel has been in use some time the 

upper portion will in most cases be found to be 

black. This is due to a deposit of soot. The 
lower portion of this becoming incandescent is 
alternately being barned off by its union with 

the relatively harmless carbonic acid and rede- 

posited. We saw the agent of this lamp the other 

day trying to “clear up” a mantel by varying 
the gas supply. He had gotten it burnt off, all 

except the top inch of the mantel, when we came 
in, and said that the soot had extended fully half 

way down when he commenced work on it. 

M. Greihaut, the eminent French physiologist, 
has made a careful analysis of the products of 
combustion from the incandescent gas burner, 
and has found carbon monoxide gas to be pres- 
ent in the startling ratio of 1:4,500. Physiologi- 
cally ita presence has been proved by its exist- 
encein the blood of animals which bad breathed 
the products for a few moments. A French 
journal commenting upon this says: “If we 
wish to take care of our health we must banish 
the Auer burner from our dwelling rooms. It is 
certainly very pretty to get a brilliant light in a 
cheap manner, but it isa hundred times more to 
our interest not to expose ourselves every even- 
ing to the poisoning effect of carbon monoxide 
gas,” 

In addition to this, however, the following 
statement will prove interesting; it is a transla- 
tion from a Continental journal : 


“At the sitting of the Municipal Council at 
Vienna, on the 9th of August last, M. de Goetz, 
Councilor, read a report of the Service of Con- 
structions, on the question of introducing the 
Auer incandescent burners in the city schools. 
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“The report stated that -the Auer burners 
manifested a constant diminution in candle- 
power which could not be arrested even by the 
frequent substitution of new mantels; that be- 
sides the glare and color of the light attacked 
the retina of the eye, especially at the commence- 
ment, also that the frequent breakage of glass 
chimneys was capable of becoming a danger to 
the person. 

‘‘Conformably with this report, it was decided 
by the referendum to decline to permit the intro- 
duction of the Auer incandescent burner into 
the schools. 

‘*'The Council adopted the report and adbered 
to its conclusions. : 

' If one considers (so comments the paper) 
that Vienna is the birthplace (berceau) of the 
Auer burner, it is impossible not to be impressed 
with the decision of the Municipal Council of 
Vienna. At the moment when myopia and weak- 
ness of sight continne more and more to de- 
velop, no precautions are excessive on the sub- 
ject of lighting of schools and colleges.” 


Now as to the quality of the light, the question 
arises, is it such as to make it popular with the 
people? Von K. Miitzel has carefully analyzed 
the light by means of the Glan-Vogel spectro- 
scopic photometer, and has determined the rela- 
tive proportions of the different colored light 
rays emitted. He finds a predominance of the 
green rays, and it is the presence of these that 
gives the light and all upon which it falls the 
ghastly hue which has been so much noticed in 
the Auer-Welsbach burner. 

This will unfit it for the theater or the ball- 
room, and make it unpopular with the ladies, for 
there are few of the latter whose complexions 
are good who will care to appear in evening 
toilet with corpse-like complexions, or have their 
make-ups exposed, as they most surely will be, by 
the incandescent gas burner if they are so un- 
fortunate as to be compelled to resort to any such 
expedient. To such an extent is this true, that 
we believe it would be suicidal for any theater 


to adopt this light, and that they would open to | 


empty houses should they attempt the experi- 
ment. 

But the fact remains that the new light comes 
as a most formidable competitor, and it must be 
met. There are always those who are running 
after strange gode, and it must be confessed that 
some of our central station managers are making 
strange gods, or any change, desirable to this 
class by furnishing their current at too low a 
pressure, With the cheapening of incandescent 
lamps, the pressure on the mains has by no means 
kept the pace which æ less cost for renewals 


would. warrant, and the lamps are run too low. 
We believe it would be to the interests of 
everybody concerned if the voltaze were raised 
considerably so that the lamps would give a 


bright, cheerful light instead of the somber, ` 


depressing glow which renders some change, 
even at the expense of bodily health, desirable 


to many. 
* X* * 


Wao would suppose that the Coffinesque influ. 
ence would ever extend so far over his subordi- 
nates that S. D. Greene and C. T. Hughes would 
appear in the public prints as the associates and 
confidants of a gang of thieves trying to rob 


the city P 
* %* * 


Wıra tke boodling question at Toronto we 
have little to do at present. But the revelations 
made, that the Brush Company, uine-tenths of 
whose stock is owned by the G. E. Company, is 
still engaged in the business of sandbagging the 
licensees of the latter company, are worthy of 


note. 
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An Electro-Medical Fraud—lIl. 


ELECTROPOISE, GROSSEST OF THERA- 
PEUTIC HUMBUGS. 
What is the Duty of Reputable Publications ? 


“The one discordant note in all this great display of 
genuine scientifc and engineering work was found in the 
fact that in this same temple of sctence—in Electricity 
Bullding itself—naked imposture, quackery in the form of 
so-called electrical belts, hairbrushes, insoles and what 
not, had obtained a footing and stalked forth unabashed. 
No words of condemnation can be too strong to be applied 
to the parasites who, in the guise of healing and benefac- 
tion, succeed in extracting perhaps the last money from 
the sick and suffering tor their worthless trumpery.”— 
PROF. ELIHU THOMSON, in the Engineering Magazine. 


“The History of a Publishing House ” is the 
title of an interesting article in Scribner's Maga- 
zine for December. No one can read it without 
recognizing the pride which the present heads of 
the house of Scribner feelin the career of that 
concern, started nearly forty years ago. That 
pride is felt to a certain degree by the general 
reading public, who all rejoice that America has 
produced not only this but other successful pub- 
lishing houses who have never given the weight 
of their names to bad books or bad literature of 
any kind. 

This universa) feeling of satisfaction must, 
however, be seriously impaired, at least so far 
as the electrical and medical professions are con- 
cerned, when the thousands of readers turn from 
the article mentioned in the December Maga- 
zine to the advertising pages and see there oc- 
cupying, a8 far as the sanction of the publishers 
goes, as honorablea position as that of the makers 
of good books themselves, the advertisements of 
such barefaced frauds as the ‘‘ Electropoise,” 
‘* Actina,” and an ‘‘ Electro-magnetic Rheumatic 
Ring.” 

Turning to Harper's Magazine for December, 
we also find two of these same advertisements. 

We charge these two magazines, issued from 
the press of our most conservative and highly 
respected publishing houses, with thus aiding 
and abetting a despicable fraud upon the publio. 
They would doubtless plead innocence, on the 
ground of ignorance. Is such ignorance excus- 
able or pardonable ? 

We are well aware that the promoters of these 
three electro therapeutic hombugscan furnish tes- 
timonial letters from many intelligent people 
who think they have been cured by their use, 
and so could any of the quack medicines whose 
advertisements are generally declined by these 
and other leading jouruals. 

The question we wish to ask is this: What is 
the duty of reputable publishers to their constit- 
uents in the matter of accepting or rejecting ad- 
vertisements ? 

We have always held, and still hold, that any 
reader of the religious press, the literary month- 
lies, or any other high-class publication, was jus- 
tified in supposing that any advertisement in such 
publication was that of a legitimate business, and 
In favoring them with patronage if so inclined. 

This is the popular view, and if it were not 80 
the advertising pages of these magazines, ete., 
would not be patronized so liberally as at present. 

Yet if any of these publishers had submitted 
the ‘‘ Electropoise” to any six physicians or gix 
electricians for an opinion they would have got a 
unanimous verdict, ‘A swindle and a fraud,” 

Every man who sends $25 to the Electro-Libra- 
tion Company for one of these devices is robbed 
of his money, and this as faras may be with the 
assistance of Scribner's Magazine, the Review 
of Reviews, Harper’s Magazine, the Literary 
Digest, and 80 on throughout nearly the whole 
list of our best read and most admired publica. 
tions. 

Is it not time for the scientific and medical 
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. press to protest with vigor, at least until the elec- 


tro-medical frauds are driven to conduct their 
business as other disreputable businesses are con- 
ducted—under cover ? 

Evectricity is convinced that it is,and will 
continue its campaign until there is manifest a 
higher public sentiment in regard to these mat- 
ters. 

It is not long since a vender of electric belts, 
etc., was sent to prison in England for five years 
with a £500 fine added. It should not be long 
before some of the same class of humbugs are 
similarly treated in America, and ELECTRICITY 
proposes to doall in its power to a this 
about. 

After our conclusive exposé of the ‘Electro- 
poise ” last week we sent a proposed advertise- 
ment, of which the following is a copy, to each 
of the religions papers mentioned in our list last 
week ashaving aided the Electro-Libration Com- 
pany in selling a worthless instrument, costing 
the makers less than 50 cents, to their ignorant 
readers for $25: 

(COPY. } 
“ ELECTRICITY,” 


one of the leading electrical journals of the country, is 
conducting a vigorous campaign against the various elec- 
tro-medical humbugs which have so successfully misled 
the public, the existence of which is felt to be a disgrace 
to the science by all electrical men. 

Any persons who have been misled by the purchase of 
the “ Electropolse,” sold by the Elecstro-Libration Company 
in various cities, will learn something of interest by com- 
municating with this journal. 

B. E. GREENE, Padlisher, 
6 Park Place, New York. 


The following are samples of the replies re- 


ceived : 
From Dr. Field’s Paper. 
To the Editor of ELECTRICITY. 

Dear Sir: Aas we understand that the adver- 
tisement which you kindly sent us on November 
20 is libelous in character, we are obliged to de- 
cline accepting the same. Yours very truly, 

Henry R. Etuiorr, 
Sec. and Treas. 
Publication Office of the KEvangclist, New 
York, Nov. 22. 


—— ———_ 


From the ‘‘ Observer,” 


To the Editor of ELECTRICITY. 

Deak Sir: Your favor is received. Weshould 
not, under existing circumstances at any rate, 
wish to publish the advertisement you send. 

Yours very truly, 
New York OBSERVER, 
by J. A. OFForp, 
The New York Observer, New York, Nov. 22. 


We call attention to this matter to show the 
hypocrisy of a part of the religious press. Two 


hours of proper investigation would have shown 


them the justice of our chargesagainst the "Elec- 
tropoise.” But the Electro-Libration Company 
are liberal advertisers and must not be offended. 


WE OFFER APOLOGY TO THE ‘SUN. 
DAY SCHOOL TIMES.” 


In common with the other religious papers we 
wrote to the editor of the Sunday School Times, 
charging that journal with wrong conduct in 
publishing the * Electropoise” advertisement, 
The following reply was received : 


To the Editor of ELECTRICITY. 

Dear Sir: It is always difficult to prove a 
negative, but it ought not to be difficult to prove 
a positive assertion. The Sunday School Times 
rejected an advertisement of the Electropoise 
before the members of the electrical profession 
seemed to be aware of its unsavory nature. Now 
that you repeat your assertion that “ the Sunday 
School Times has published an advertisement of 
the Electropoise,” I ask you to please refer to 


—— m 


ELECTRICITY. 


the issue of°*the paper in which that advertise- 
ment appeared, or to admit that you have made a 
mistake. 

If, indeed, any such advertisement has ever 
appeared in its columns, no one in the office is 
aware of the fact. Yours truly, 

H. Cuay TRUMBULL, Editor. 

The Sunday School Times Editorial Rooms, 

1031 Walnut street, Philadelphia, Nov. 24. 


When we prepared onr article we were in- 
formed by the editor of the Christian Nation 
that be had accepted the advertisement because 
it had been investigated and accepted by the 
Sunday School Times, and that their acceptance 
of it was sufficient warrant for him. 

The Sunday School Times has not printed the 
advertisement, and we offer a humble apology to 
that journal, saluting it asthe highest type of 
journalism now before the American reading 
public. 

Another error made by us was in leaving the 
Outlook out ‘of our list. This journal printed 
the advertisement, a few weeks ago, having been 
satisfied that it was proper to do so. The pub- 
lishers muy be satisfied, but how about the read- 
ers of that journal who have been robbed of their 
money ? 

One of the amusing incongruities that have 
come to the surface in this’ investigation is no- 
ticed in the New York Observer for November 
1. On page 422 it givesa quarter of a page to an 
advertisement of the Electropoise,which consists 
chiefly of an indorsement by the venerable Arch- 
deacon Gates of Missouri, while it devotes two- 
thirds of a column on page 409 to an editorial đe- 
voted tu ‘Doubtful Teaching About Healing.” 


The following letters have been received, 
showing, we are glad to know that ELECTRICITY 
does not stand entirely alone in this crusade : 
Dr. Tieste Investigated it Two Years Ago. 
To the Editor of ELECTRICITY. 

Dear Sir: A little more than two years ago 
my attention was first called to the Electro- 
poise. One of my patients had heard such re- 
ports that he desired to make a trial of it. I had 
no objections, and at his solicitation I purchased 
an Electropoise. It was never used, for the 
reason that the patient saw plainly after my ex- 
planation that it could have no virtue. It was 
returned tome and I determined to cast aside 
my prejudice and use iton myself. I carefully 
read the directions, arranged it sv as to get the 
maximum power, applied it, went to bed and 
awoke in the mornivg as usual, having expe- 
rienced .no sensation of any sort whatey er; 
whereas, if the little ‘‘ Victory ” had the Dower 
ascribed to it, I shold have been in a state of 
collapse. Isubmitted the cylinder to my friend 
John A. Barrett, an expert electrician; it, was 
opened and found to contain what your analysis 
gives—viz., sulphur and graphite. The Electro- 
poise is absolutely inert. Very truly, 


L. E. Tieste (M.D. ) 
6 Lafayette ave., Brooklyn, N. Y., Nov. 24. 


Dangerous in Results though Harmless in 
Action, 
To the Editor of ELECTRICITY. 

Dear Sir: Allow me to commend the stand 
which your paper has taken in the wey of ex- 
posing at different times some of the multi- 
tudinous patented frauds which unscrupulous 
people impose upon the credulity of the untbink- 
ing and unknowing public. 

In most of the States we have laws which are 
intended to prevent persons without adequate 
medical training from taking upon themselves 
the responsibility of giving advice in cases of 
sickness, for although the remedy recommended 
may be harmless in itself, still by employing it 
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valuable time is often lost before the proper 
therapeutic agent is applied, and the loss of a 
few days may permit the disorganization and de- 
struction of the delicate tissnes of the body. In- 
deed, with such organs a» the eye, gray matter 
of the nervous system, and white fibrous tissues 
lining the heart, blood vessels, peritoneum, ete., 
a few hours of unchecked inflammation will 
damage them irreparably. 

I hope the time may come when the public 


_will be educated to a point where quacks with 


their patent nostrums will no longer be able to 
stand in the clear light diffused by general in- 
telligence. Yours very truly, 

Henry H. Morton (M. D.) 

40 Schermerhorn street, Brooklyn, N. Y., 

Nov. 24. 

[Dr. Morton is president of the Brooklyn Der- 
matological Society, dermatologist to Kings 
County Hospital and Long Island Hospital Dis- 
pepsary, expert on contagious diseases to Brook- 
lyn Health Department, etc. ] 


Dr. Rockwell's View. 


To the Fditor of ELECTRICITY. 

Dear Sir: In reply to your inquiry as to my 
opinion as to your Course in endeavoring to ex- 
pose what you term the falsity of the therapeutic 
claims of the so-called ‘* Electropuise,” allow me 
to say that you are to be commended for any 
effort put forth in the direction of suppressing 
quackery and dishonest cluims wherever and by 
whomsoever made. A. D. Rockweut (M.D.) 

113 West 34th street, New York, Nov. 26. 


Parasites and Vermin. 


To the Editor of ELECTRICITY. 

Dear Sir: I am glad to congratulate you 
upon the stand you have taken in exposing elec- 
tro-therapeutic humbugs of all kinds. 

They are the source of humiliation alike to the 
medical and to the electrical profession; they are 
the parasites and the vermin which infest true 
science. And the worst feature of it all is, that 
honored names of ignorant but cuileless citi- 
zens are secured to vaunt these frauds and that 
respected journals advertise them. It is ‘‘ busi- 
ness,” no doubt, but what sort of business? I 
hope you will go on with this fight, and I amsure 
you will find sympathy and aid. There is no 
doubt in my mind that every claim made for the 
Electropoise is false. Yours very truly, 

Wa. J. Morton (M. D.) 

19 East 28th street, New York, Nov. 27, 1894. 

(Dr. W. J. Morton is professor of diseases of 
the mind and nervous system and electro-thera- 
peutics in the New York Post-Graduate Medical 
School and Hospital, and visiting neurologist to 
Randall's Island Hospitals. ] 


From a Well-known Electrician. 


To the Editor of ELECTRICITY. 

Dear Sir: Having noticed in your publication 
of November 21 an interesting discussion of an 
“ Electro-Medical Humbug” called *‘ Electro- 
poise,” and of the questiouable position taken by 
leading religious papers in selling their weighty 
influence to the uses of such business, I desire to 
communicate to you my earnest belief that you 
have assumed a high and worthy attitude in this 
matter, and have undertaken to give practical 
effect to one of the most admirable functions of 
a Scientific Press. 

I am the more interested in this particular case 
from the fact that three years ago I was called 
upon to examine an “ Electropoise” outfit, by 8 
physician into whose hands the apparatus had 
come through a patient of his who had been led 
to procure it by some advertisement or recom: 
mendation. I read the directions accompanying 
the outfit, and examined and tested and finally 

(Continued on page 288.) 
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Popular Electrical Science. 


Il. 


Some of the Less Understood Electrical 
Phenomena—The Alternating Current 
and its Manifestations—Electro-Mag- 
netic Induction. 


BY NELSON W. PERRY, E. M. 


By the above title I do not mean to imply that 
the several phenomena which I shall attempt to 
explain here are not wel] understood by those 
who have made a specialty rf studying them, but 
that the public at large, which frequently hears 
them spoken of, has little idea of their meaning. 
Let us take the alternating current, for instance. 
Doubtless everyone knows what that is from its 
name, bnt there are various phenomena insepar- 
ably connected with alternating currents with 
which they are not familiar, a speaking ac- 
quaintance with which, at least, will be neces- 
sary fora clear understanding of many of the 
applications of electricity which it is intended 
to describe in the course of this series of articles. 

If water be flowing in a pipe we have no means 
whatever of knowing the fact without tapping it. 
Its flow is confined wholly within the pipe and 
produces no phenomena outside. If an electric 
current flows along a conductor, however, it 
produces phenomena in the medium surrounding 
it by which not only the flow but its direction, 
and indirectly its quantity, are made manifest. 
Thus, if a compass needle be brought near a 
wire, the current flowing along that wire will be 
made evident by the deviation of the needle 
either to one side or the other as the compass 
is held above or below the wire. If the cur- 
rent be reversed, the deviation of the needle 
will be reversed. That is to say, if the needle in 
the first case were placed under the wire so that 
the current flowed from N (north) Over the wire 
toS (south), the north end of the needle would 
deviate to the E (east). An easy way of remem- 
bering this rule is to remember the word which 
is formed by placing the capitalized letters to- 
gether in the order in which I have used them 
thus, NOSE. If now we reverse the direction 
of the current so that it flows from S (south) 
to N (north), Over the needle, the latter will 
be deviated to the W (west). We have here 
another mnemonic in the word SN O W. If, how- 
ever, the current continues to reverse its direc- 
tion very rapidly, the impulses upon the needle 
follow each other so rapidly in opposite direc- 
tionsas to practically nullity each other, and 
the needle remains at rest and this test for cur- 
rent fails. 

There are other tests, however, not depending 
upon such crude appliances as the magnetic 
needle, by which these oscillations can be de- 
tected. If the influence of a steady current 
merely deviates a needle and bolds it in its 
new position, the current performs work 
only while the needle is being pulled over to its 
new position. It does no work whatever in 
holding it there any more than a man is doing 
work while holding a pound weight in his 
pocket. If, however, his pocket has a hole in it, 
and every time he puts the weight in it falls 
through and he 1s engaged continually in picking 
the weight up from the floor and putting it in his 
pocket, he ig doing work. But what becomes of 
the work he has done ? He seems at first sight 

to have accomplished nothing. To besure every 
time the weight falls to the floor the net result is 
nothing—the weight is exactly where it was be- 
fore he commenced putting it into his pocket. 
But every time he has lifted that weight he has 
endowed it with a certain quality which it does 
hot possess while upon the floor. By the exer- 
tion involved in lifting that weight he has en- 


dowed that weight with the quality of being 
able to itself give out or perform an equivalent 
amount of work. Thus by lifting the weight he 
endows it with the abili‘y to do work. The 
weight in dropping may raise another nearly 
equal weight to the same height, in this way, by 
doing work itself, endowing the second weight 
with like power. And thus the power exerted by 
the man might be transmitted through a long 
series of weights to any distance we choose (pro- 
vided of course there is no friction). The energy 
of the man would thus be propagated toa dis- 
tance—every other weight falling or giving out 
energy as the alternate weights are lifted or are 
absorbing energy. Perhaps a better analogy 
would be found in the wave motion of water. 
Drop a stone in the middle of a pond of water, 
it will give rise to a wave which, spread- 
ing out in ever-increasing circles, will finally 
swash up against the shores. A portion of the 
energy which the stone has expended will thus 
be transmitted or propagated by the wave to the 


_ Shore where the werk it does is made manifest in 


the erosion which follows. It will be clear that 
this propagation of energy is not due to any 
current of water, for there will be no flow from 
the center to the circumference of the basin. 
The particles of water which are engaged iv this 
propagation have no motion of translation in the 
direction of propagation, but have a slight mo- 
tion equal to the distance of the crest above the 
trough of the wave. If we should place a line 
of floats io a straight line from the point of dis- 
turbance to the shore, we would find that each 
one would rise and fal] nearly vertically as the 
wave passed on. 

If now we should take a stick and churn it up 
and down in the water, it would give rise toa 
series of waves following each other in the same 
succession asthe up and down motion of the 
stick. If at some distance we float another sim- 
ilar stick in a vertical position it will oscillate as 
its float rises and falls on the waves exactly in 
rhythm with the first stick but will tend to 
smooth down each wave as it passes. If the stick 
have inertia it will tend as it rises and falls to 
give rise to another system of waves which will 
start out with it as a center and extend indefi- 
nitely in all directions. These waves, of conrse, 
cause other light floats to oscillate, and these 
again may give rise to new systems of concen- 
tric waves, and so on almost indefinitely, 


Now, all space is filled with a something we call 
ether which is pe2uliarly sensitive to disturbances 
such as we have described on the surface of the 
water, and which propagates similar waves with 
remarkable facility. This medium, however, is 
not readily disturbed by mechanical motions, but 
when it is disturbed along any path these waves 
pass outward in concentric circles with little loss 
of force into the infinitudes of space. If now the 
stick in the water be typified by an electric cur- 
rent that vibrates back and forth, the latter will 
set up these ether waves of a very similar kind. 
The alternating current of electricity is the ana- 
logue of the churning stick. The ether waves are 
the analogue of the water waves. If now there be 
another electrical conductor parallel to the first. 
one, we have the analogue of the second floating 
stick, and like the latter, if it be so placed as to 
be affected by the ether wave, the electricity in it 
will be set in oscillation just as was the second 
stick in the water analogy—an alternating cur- 
rent will be set up in the second wire for every 
alternation in the first. This phenomenon of 
the propagation through space from one con- 
ductor to another one parallel to it, is what we 
term electro-magnetic induction, 

If we should draw a smooth stick with a per- 
fectly uniform motion either downward info the 
water or upward out of the water, it would set 
up no surface waves however long this might be 


continued, because if, as would have to be the 
case, the stick were practically endless, the draw- 
ing of the stick downward or upward would not 
cause the displacement of either more or less 
water, nor would the friction against the water 
be varied. If, however, we introduce the end of 
the stick into the water it immediately displaces 
its own volume cf water, pushing it out radially 
to form the crest of a wave; or if we pull the end 
of the stick out of the water it leaves a vacancy 
which has to be filled up and we have the trough 
of the wave; or if we churn the water by a ver- 
tical oscillation of the stick, the friction of the 
latter as it goes down or up will carry some of 
the water with it and give rise to waves; or if 
the motion of the stick varies in speed, or if it 
be not of nniform section, even though its mo- 
tion be continuons in one direction, it will also 
give rise to waves and these will pass out over the 
surface of the water until the energy they con- 
tain has been all imparted to floating particles 
which rise and fall or it is consumed in the work 
which the waves themselves do on the shores of 
the pond. So itis that a perfectly steady elec- 
tric current in a conductor sets up n>) current in 
neighboring conductors, because so long as it is 
steady it sends out no waves. But when a cur- 
rent is started or stopped, or it varies in size,these 
ether waves are set up and pass out into space to 
produce oscillations like those which give rise to 
them in whatever conductors they may come in 
contact with 
Now we know that wave motion is much more 
readily propagated in some liquids tban in 
others. In some the waves would move much 
faster than in others, or two liquids might prop- 
agate the waves with the same speed, but 
they might be much higher in one than in the 
other. If the latter were the case, and we should 
imagine that in the pond of water there were a 
well-defined zone of some other liquid of the 
same specific gravity which would propagate 
higher waves than the water, we would find the 
floats situated in this zone bobbing up and down 
through a greater vertical distance than those 
situated in the water,.and if we could imagine 
such a zone of the second liquid extending out 
radially, or like spokes of a wheel from the hub, 
from the stick with which we were churning, we 
would find more energy propagated along this . 
ray than ulong any of those consisting of water. 


Now the ether, which is the electrical ana- 
logue of our water, pervades all space—pervades 
all matter, as well as empty space—and material 
obstructions, as a rule, have no more perceptible 
effect upon the propagation of these waves than 
glass hus upon light waves. If the material ob- 
structions happen to be what we call electrical 
conductors, they will have oscillating currents set 
up in them which will tend to dampen down the 
waves, to be sure; but what I mean is, that it is 
& general proposition that in cur ethereal ocean 
these waves are propagated in all directions with 
the same facility, irrespective of the material ob- 
structions that may be inthe way. There is one 
very marked exception to this rule, viz., that the 
ether that pervades metallic iron transmits 
enormously higher waves than does the ether 
which pervades any other material substance. 
If, therefore, we wish to transmit the largest 
amount of energy possible from one oscillating 
or alternating or variable current to another 
One ata distance, we simply connect the two by 
a canal of iron along which the waves of highest 
crests will be propagated, and the second con- 
ductor will receive vastly more energy from 
these taller waves, i.e., the electricity in the 
second conductor will bob up and down through 
a much greater amplitude of path than will that 
of conductors placed less favorably. | 

A practical application of this kind is found in 
the magnetic transformation or the induction 
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coil. The primary coil, or the one in which the 
electrical oscillations are sreated, is placed with 
its plane parallel with tbe secondary coil, and 
the1 the two are connected by a canal of iron 
along which the waves of the greatest amplitude 
are propagated. The result is that under these 
conditions very nearly as much energy can be 
gotten out of the secondary coil as was impressed 
upon the primary. In practice it is found possi- 
ble to propagate in this way as high as 97 per 
cent of the energy of the primary coil, thus con- 
stituting this device the most perfect transformer 
of energy with which we are acquainted. But 


energy is also transmitted through space in the 


same way without the assistance of iron, and 
will be transmitted from one to the other of any 
two paralle] wires regardless of any material ob- 
structions which we may interpose. The so- 
called vross talk on telephone wires, where a 
person listening on one circuit can overhear the 
words of another on a totally different and dis- 


connected parallel circuit, is an instance in . 


point. 

This phenomenon Of induction is to the layman 
perhaps the most mysterious of all the electrical 
phenomena, but it is one that has proved so use- 
ful at times to the electrician, while at others 
given so much trouble when its effects have not 
been fully anticipated, that it is necessary for us 
to form some conception of its nature before we 


can intelligently understand much of electrical 
action. 


Conduit Electric Railways’—3. 


Is There a Solution of the Problem P 


BY JOSEPH SACHS. 


In conclusion I would say that I believe, as I 
have repeatedly said, that we can solve this prob- 
lem. I have shown you some of the ways in 
which it has been attempted to solve it and some 
of the ways in which it may be solved. Some of 
you undoubtedly have other ways, and I should 
very much like to have you discuss the matter, 
and would, in fact, invite discussion on the ques- 
tion; it is all-important—it is one that we are 
coming to. We have got to have an underground 


or conduit system for our large cities where they — 


will not let us use a trolley, and from the fact 
that at least three companies—three large corpo- 
rations—that I know of are trying the ordinary 
open-slot conduit, I think we will shortly see 
something in actual operation. 

But before closing I want to afford you more 
or less of a treat in explaining a system a 
stretch of which will be installed upon the Lenox 
avenue cable road of the Metropolitan Traction 
Company. It has been devised by the engineers 
of the General Electric Company, hus been ap- 
proved by their most eminent men, and contains 
various features, some of whichI have already 
described. The ordinary conduit yoke is taken, 
and at the manholes, 80 feet apart, placed upon 
suitable supports, insulators which are of rec- 
tangular form are located. They are supported 
in cups and imbedded in sulphur; these insulators 
are of soapstone and fastened to the top is an 
arm of iron. There being two conductors used 
there is no structural return. To this arm is 
fastened the contact conductor which is of chan- 
nel iron. The contact shoe comes down through 
the slot and has two arms which press outwardly 
from the center, supporting the bar against the 
contact rails, making a continuous rubbing con- 
tact. The insulators sre located in the man- 
holes and are easily accessible; they are quite a 
distance apart, and the voltage, last of all, is low, 
it being intended to use about 250 or 800 volts. I 
want to point out the fact, without criticism, 


* Abstract of a lecture delivered before the New York 
gclectrical Society, November 1. 


that the conductors are very nearly directly be- 
low the slot, which was apparently the objection 
in some of the first systems, but the peculiar con- 
struction and location of the insulators in this 
system may prevent any trouble from this source. 


Discussion, 


Mr. Townsend Walcott—Mr. President and 
gentlemen: Itdoes not appear to me thatthere 
is any advantage about three wires under the 
circumstances named. I object toa three wire 
system as being inconvenient. If we build a 
conduit that can stand 220 volts it will be a great 
deal better to use 220 volts. Now, Mr. Sachs 
says that he wants to get bis voltage as low 
as possible. Get down below 500 volts, then 
the two wires in that three-wire system—the two 
outside wires—would not be much over 500 volts, 
and it would not be very hard to build a motor 
that would stand across the two outside wires, 
and there. would be no use for the neutral wire. 

Mr. Sachs—I am somewhat hasty, perhaps, in 
trying to answer Mr. Walcott right away, but I 


THE ASHLEY SYSTEM. 


Mr. Walcott— What is the object of using a low 
voltage to begin with? Is iton account of the 
trouble of insulation ? 

Mr. Sachs—You may not perhaps have any 
very great advantage in usinga single conduit 
with the two outside wires located directly in the 
conduit, but where we have, for instance, two 
conduits and simply a single wire in each con- 
duit, as I described, it strikes me that there 
would not be very much chance of the wires com. 
ing together or very much chance of leakage, and 
then you get the advantage of the lower voltage 
at a lower cost of copper. I simply offer the sug- 
gestion. 

Mr. Walcott—As I understand it the only ob- 
ject in using a low voltage ison account of the 
difficulty of insulation. 

Mr. Sachs— Yes. 

Mr. Walcott—I don’t see that there is anything 
to be gained by having the three-wire system. 
The object of using three wires, as I said before, 
is to have a low voltage. 

Mr. Sachs--The difficulty of using the two- 


METROPOLITAN SYSTEM. 
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HEWETT’S SYSTEM. 


simply proposed the three-wire system as a pos- 
sible solution; there is certainly a saving of cop” 
per. We havea low voltage between this wire 
and the structure and between that wire and the 
structure; but we would certainly have twice 
this voltage between the two wires themselves. 
This would be the case if we put both wires in a 
single conduit, and there would perhaps be no 
great advantage in that case. In a double-track 
system, however, there is certainly a big advan- 
tage in cost of copper. But I merely proposed 
the matter. 

Mr. Walcott—That is the point I was speaking 
of. When it is perfectly easy to build a motor to 
connect to the two outside wires what advantage 
there is in using the neutral Ido not see. You 
do not decrease the insulation any by using the 
neutral wire. 

Mr. Sachs—You may not decrease the strain 
on the insulation between the outside wires, but 


you decrease the cost of copper when equipping 
two tracks. 


Hewry’s SYSTEM. 


LAWRENCE SYSTEM. 


wire system or the high voltage system is because 
we cannot make the conduit stand the strain of 
high voltage. Suppose we have here a 500 volt 
system and use a single wire and structure re- 
turn. Now all you would have would be one in- 
sulator here to stand the strain of 500 volts. 

Mr. Walcott— Yes. 

Mr. Sachs—Now inthe same conduit let us 
place two wires and then we have two insulators 
to stand the 500 volts. Now all there is done m 
the three-wire system would be that one of these 
wires would be placed in one conduit and the 
other in the other, the conduit forming the 
neutral. We would now have the same amount 
of insulation to stand the strain of 500 volts, but 
the copper formerly used for one track would be 
used fortwo. A graphic illustration would be 
better than a verbal one: there are two conduits 
(indicating); now, what have we got? Here are 
twoconduits side by side; with a two-wire system 
and double wire we would have four wires 10 
both conduits; with the three-wire system only 
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two. While the voltage between them remains 
the same the voltage between each and the neu- 
tral (the structure) is one-half, and therefore the 
insulating medium need. only be one-half. We 
thus get a low voltage on each conduit, a lower 
cost of copper. 

The President—We have with us this evening 
a gentleman who knows s‘great deal about this 
subject. Mr. Stetson is here and I hope we shall 
hear from him. 

Mr. Albert Stetson—I do not know that I have 
anything more to say than to congratulate Mr. 
Sachs very highly on his excellent paper. I have 
been very much interested in Mr. Sachs’s state- 
ments. We have had a great deal to do with this 
elass of work. I have a great many gray 
hairs from it, and I hope some of those days to 
have the pleasure of showing you one of these 
conduits, one which will be an improvement over 
every one we have had. {I believe the complete 
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motor equipment, when you come to take a mile 
of track equipped with so many cars per mile, 
the total cost is greater than with the cable sys- 
tem, because once given a cable system the 
car itself costs relatively little. Perhaps there is 
no person better able to discuss that fact than one 
who has had cable traction experience. I am 
happy to inform you that we have with us this 
evening one of the best there is on the subject of 
cable traction, a man who has had the control of 
a work that is read in all countries and which 
contains the most up-to-date, reliable and au- 
thentic data on the subject of traction of all sys- 
tems—a man who has traveled the length and 
breadth of this country in investigating the dif- 
ferent systems and who is thoroughly familiar 
with them in every form. I hope, therefore, that 
we shall have the favor of a few remarks from 
Mr. C. B. Fairchild, the editor of the Street 
Railway Journal. 


Lenox AVENUE RAILWAY CONDUIT. 


question in reference to a conduit is to persuade 
business men—men who run railroads for money 
—that they could get something sufficient to an- 
swer their purpose. You can put down an 
expensive conduit in but few places in this coun- 
try. Your conduit has got tobe cheap or you can- 
not put it down. When the car is tied to a cable 
it is moved cheaper than it is by electricity. 
That is what I think we have got to face in our 
work on the underground conduit system. Prob- 
ably with the increased cost of real estate, with 
less plant required for the electric traction, the 
electrical enzineer would claim the advantage; 
bat he has got simply that margin, in my opin- 
lon, to work on. I hope, instead of hearing 
from those who have worked on it and who have 
already said a good deal on the subject, to hear 
from some of those who have new ideas, perhaps 
have some new system of traction to bring up. 
The President—There is one point I think Mr. 
Stetson is right about. If you expect to find 
philanthropists among street railway people you 
will have to travel a long distance. There is one 
point that has to be borne in mind, and which af- 
fects the conduit system, and that is the cost; not 
only the cost of the track equipment—for in con- 
sidering the total cost per track mila we must 
not only take in the track alone, we must take 
In the total coat of equipment per mile of track. 
Now the great argument that has been advanced 
against all electrical systems has been that owing 


to the cost of electrical machinery in the car, the 


Mr. C. B. Fairchild—Mr. President and gen- 
tlemen: After such an introduction it would be 
very difficult for me to sustain that reputation, I 
fear. I am much pleased to be with you. It is the 
first time it has been my privilege to meet with 
you, and the Paper bas suggested a great many 
thoughts to my mind. If I were in my usual 
health I would be very glad to elucidate, but if 
you will bear with my infirmity and allow me 
to just make a few suggestions, perhaps you will 
be able to think on a little different line in re- 
gard to this subject. In the first place the presi- 
dent, in his introduction, spoke of the necessity 
of an underground conduit system. Now, itisa 
question with a good many whether there is a 
demand, any extraordinary demand, for an un- 
derground system. The question has been 
studied quite thoroughly and some of the large 
electric companies have made designs for an 
underground system, and one of the companies, 
which at one time proposed to put ina system 


- here in the city, withdrew from the field. After 


studying it they realized, they told me, thatthere 
was nota demand for it and that a successful 
underground system would bea great calamity 
for the street railway interests of this coyntry 
from the fact that if one were adopted every little 
city throughout the country would demand that 
all the wires be put underground, and it woald 
ruin nine-tenths of the street railways of this 
country if they were compelled to operate under 
such a system. So it isa question whether such 
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a system is demanded or not. _ In cities where 
wires have been put up there is no great objec- 
tion to them. Iam simply quoting—I am not 
giving my opinion, I am quoting what I have 
been told. 

In regard to the later systems and the cost, I 
had the privilege last week of inspecting the 
drawings that have been provided by the Metro- 
politan Street Railway Company of Washington, 
which company has been obliged to put in the 
underground system by act of Congress. All the 
street railways of the District of Columbia sre 
directly under the control of Congress, snd Con- 
gress passed a bill at the last session requiring 
them to put in the underground system, as over- 
head wires were not allowed inthe city. They do 
nòt allow them to putin a cable and they must 
put in the underground system, and they are go- 
ing ahead with the work. The yoke is about the 
same as bas been used in Washington on the 
cable construction—a little heavier perhaps— 
che conduit is about 25 inches deep and 18 inches 
wide, and the conductor is the same as illus- 
trated in the General Electric Company’s system 
—4 inch channel iron, 4 inches deep—supported, 
however, from the top instead of from the bot- 
tom. They are to be supported on double cor- 
rugated porcelain insulators headed with trun- 
nion bands to provide for expansion. The cost 
is estimated to be more than the cost of cable 
construction, and that is a point that I have 
learned from the engineers. Even the Siemens- 
Halske Company, who proposed at one time to 
put in an underground system, told me the esti- 
mated cost would be more than the estimated 
cost of ordinary cable construction. But that 
depends on the condition of the street. I am 
asked what is the cost of cable construction. If 
there are obstructions in the street, as in the case 
of Broadway and Third avenue, the cost is very 
large. I suppose neither of those roads was 
built for less than $150,000 a mile of single 
track. I know that is the figure for one of those 
roads; [I will not tell which. Cable construction 
is now being put down in Washington very 
cheaply indeed—about $36,000 per mile single 
track; steel rails are cheap and cable construc- 
tion is put down cheaper than ever before; but 


{ordinarily the construction will be from $60,000 


to $75,000 per mile of single track. 

The lecturer did not speak of another of the 
difficulties that are met with in underground con- 
duit construction; he said very little about thecon- 
ductors or about the liability to change. In the 
Halske system they are using an iron conductor. 
The difficulty with copper, I suppose, has already 
been touched upon, but it is pretty difficult to 
provide for the expansion and contraction, and 
that is a very important fact in connection also 
with the iron conductor. But I wastold the 
other day in Washington by a manager of a sys- 
tem there that the temperature varied on their 
line from below freezing to 145°, so that they 
were having a great deal of difficulty there with 
their conductor, so much so that they proposed 
to employ a copper conductor, angle bar backed 
by aniron bar. The size of the wire used now 
by the Love Company is about one-half inch in 
diameter. Then again the difficulties of un- 
der-running contact. The Love conduit has an 
under-running trolleyand the Siemens-Halske 
has a side contact. | 

Now I fear they will have difficulty in the 
Washingtcn system in using a porcelain insu- 
lator. I think it will require some material on 
which the moisture will not condense as on por- 
celuin; probably mica or something of that kind. 
The great difficulty in the underground system 
in this country has been with the moisture that 
collects and the gas in the conduit. There are 
very serious difficulties that those of us who have 
not had actual experience cannot appreciate. . I 
remember in studying the system in Boston, 
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about two years ago, where it was impossible tu 
tell what became of the current. Perhaps the 
cars would run all day without any difficulty— 
everything perfectly right; begin to run the next 
day and then the current would begone, and they 
would hunt for an hour or two hours and not 
find what had become of it, and presently it 
would be all right and the cars run. I never 
knew and have never heard an explanation how 
the current went away. It seemed to go through 
the gas or moisture that accumulated in the con- 
duit. Itis a good conductor; it is differentfr..m 
anything I have ever known. What it is the en- 
gineers have never, so far as I know, been able 
to discover. Then again the moisture in & con- 
duit of that kind is very great, If you have 
never been down in the cable conduit, or looked 
into one, or saw a cable come through after mak- 
ing a trip, you will hardly realize the filthy con- 
dition of the interior of those conduits, and it is 
simply impossible to prevent the current from 
vanishing without increasing the insulation, and 
there is no economy in that. I might say that 
you Cannot run an economical street railway with 
‘a 800 volt current—we must have at least 500 
volts,—and I find in my travels through the coun- 
try that the roads run up to 550 and 600 volts. 

Now as tothe cost. It will cost considerable 
if you put in a large conduit, 25 inches deep—the 
Washington conduit is about 25 inches. You 
have got to provide a strong support for the sur- 
face of the street, as you do for cable, and it will 
require just as heavy and strong a yoke for elec- 
trical cars as for cable. In fact it will require a 
heavier construction to support the electrical 
cars over the conduit than with the cable, and 
the cost will be correspondingly great. 

( To be continued.) 


SOCIETY NEWS. 


A. I. E. E. 

At the meeting of Council, held at 26 Cort- 
landt street November 21, the following Associ- 
ate Members were elected : 

Joseph Appleton, George F. Archer, Frank M. 
Ashley, Charles Blizard, C. G. Davenport, W. 8. 
Hadaway, Jr., William L. Hedenberg, Charles 
K. Munns, A. E. Brooke Ridley, Francis G. 
Robinson, William Wesley Varney. 

The following Associate Members were trans- 
ferred to full membership : 

H. S. Sands, Norman N. Ross, W. C. Cheney, 

Fred. A. Bowman, F. W. Tischendoerfer. 
. At the Institute meeting, held at 12 West 31st 
street in the evening, President Houston in the 
chair, a paper was presented by Professor George 
D. Shepardson, uf the University of Minnesota, 
entitled *' Suggestions for an Index of Engineer- 
ing Literature.” In the absence of the author, 
Mr. T. C. Martin read the paper and opened the 
discussion, which was participated in by Messrs. 
Crocker, Caldwell, the President and the Secre- 
tary. Written discussions were also commu- 
nicated by Messrs. Carl Hering, J. Stanford 
Brown, M. Osterberg and Professor Goldsbor- 
ough. Professor H. J. Ryan also sent in a com- 
munication upon the subject of * Reactance,” in 
discussion of the paper read at the Philadelphia 
meeting. 


The Harrison Telephone Company. 


Ata recent meeting of the leading stockhold- 
ers of the Harrison Telephone Company at Chi- 
cago ways and means were considered for push- 
ing vigorously the campaign against the Bell 
Company. Among those present were Messrs, 
W. R. McMillan, P. A. B. Widener, George El- 
kins, Stephen B. Elkins, William C, Whitney, 
R. C. Kerens, Patrick Egan, of New York; John 
R. McLean, Henry Villard, George E. Peck, 
William Warner and Robert H. Porter. 


THE NATIONAL SCHOOL. 


“ Electricity’s’’ Charges Fully Verified. 


FACULTY —(Amer. Colleges) The president, professors 
and tutors in a college. 
DEAN—(U. S.) A registrar or secretary of the faculty in 
a departmeut of a college. 
REGISTRAK—A recorder, a keeper of records. | 
l — Websters International Dictionary. 


ELecrTRIcITY’S views of the National School 
have already been clearly expressed and are now 
well known. Wehave used strong language, be- 
cause we believed nothing less would be effective. 

The following communications are printed with 
little comment, and are, we think, in themselves 
evidence that we were correct in our charges of 
misrepresentation, deceit and other wrong-doing. 

It has not been our intention to wage war 
against the School, but against the bad methods 
and the misrepresentations. We believe in the 
fundameutal principles of the School, and under 
proper management it would have our hearty 
support. 

The attorney for the School has now written to 
Mr. Barrett that Mr. Hornsby will have to 
be dropped or the School will go to pieces. 
This suggests a move in the proper direction, 
but it will not be enough. There are otbers 
equally incapable and dishonest who must be re- 
tired. 

Then there are plenty of capable, honorable 
men to take hold of the enterprise and make it 
the success it ought to be. 

Under its present control it is destined to dis- 
graceful disintegration. 

The accompanying reproduction of a recent 
official letter from the New York branch shows 
either that Mr. Edison or Mr. Lavers is—mis- 
taken. 


—— 


MR. EDISON’S POSITION. 
To the Editor of ELECTRICITY. 

DEAR Sin: . . . Regarding the Electric 
School, I would say that Messrs. Barrett and 
Horusby called on me before the School was 
started and outlined their plans, and as outlined 
I approved of the School. That is the only con- 
nection I have with it. Yours truly, 


; Tuos. A. Epison. 
Orange, N. J., November 20, 1894. 


VIEWS OF PROF. R. A. FESSENDEN. 
To the Editor of ELECTRICITY. . 

DEAR SiR: Permit me, as a member of the 
electrical engineering profession, to thank you 
for your editorial on the National School of 
Electricity. 

The fact that Mr. Hornsby has made wmisstate- 
ments as to the part taken by Mr. Tesla and 
others in the National School of Electricity is 
perhaps a matter which more concerns those who 
may have to do business with that gentleman 
than the general public. But ‘the fact that he 
has endeavored to persuade men to join the 
course by holding out to them the prospect of 
salaries of from $30 to $50 per week, and of mak- 
ing immense fortunes by improving primary 
batteries, etc., isa matter which concerns the 
profession generally —and the police. There are 
men enough out of employment now without 


adding to their number or taking their money 


on swindling pretences. 

There is a large field for a school such as the 
National School of Electricity started out to be. 
The general public do not as yet fully compre- 
hend the uses and advantages of electricity, and 
their education in this matter cannot be taken 
up with any degree of success by colleges or 
technical schools. Could the eminent gentlemen 
whose names appear on the prospectus of the 
School get rid of the present management, the 


reorganized school would be in a position to 
confer an immense benefit on the electrical en- 
gineering profession throughout the country, 

In the meantime every electrician will sympa- 
thize with those gentlemen whose willingness to 
aid in a necessary and philanthropic work hag 
been taken advantage of by a management who 
appear to be intent on making money without 
the least regard to honesty. 

I might add that, in a recent letter to a mutual 
friend, Prof. Thomas has stated that he has 
ceased to be actively connected with the School. 
I remain very truly yours, 

REGINALD A. FESSENDEN, 


Western University of Pennsylvania, Alle- 
_gheny, Pa., November 17, 1894. 


PROF. STINE’S OPINION. 
To the Editor of ELECTRICITY. 

Dear Sir: Your favor of November 17 at 
hand. I have noted your remarks in the last 
issue of ELECTRICITY and beg that you will un- 
derstand that I do not feel at all burt at what was 
there stated. 

It seems clear to me now that the promoter of 
the enterprise has used my name entirely with- 
out warrant. I have not the least blame to at- 
tach to you in this connection, but I feel de- 
lighted that I took pains to state my position 
fully ın my last letter., I think that you have 
now put the matter before the country in such a 
light that the career of this School cannot be 
much prolonged. Iam very truly yours, 

W. M. Stine. 

Armour Institute, Chicago, November 20. 


MR. E. P. ROBERTS’S VIEWS. 


To the Editor of ELECTRICITY. 

Dear Sir: Your editorial note in your issue 
of November 14, relative to whether there is a 
short-cut to knowledge, was of the character 
which commends itself to us. We regret to state 
that many of the inquirers who request informa- 
tion from us imagine that afew weeks of more or 
less hard study will make them electrical engi- 
neers, and become discouraged when they find 
that we insist upon first taking them through a 
course in mathematics, mechanical drawing and 
physics, and with an especially arduous training 
in the principlesof mechanics, and that the study 
of electrical engineering will not be reached un- 
til from six months to a year hae elapsed. 

We believe that any system of education, if 
honestly conducted, is beneficial, but that there 
should be a correct representation as to whatcan 
be accomplished. 

We do not advertise any “chromos,” and we 
really do not see why we should be condemned 
because our school is “distinctly a commercial 
matter ” any more than your paper should be 
condemned for sucha state of affairs, and we 
trust that when next you have a representative in 
this city he will call on us and examine our 


methods. Yours truly, 
E. P. ROBERTS. 


Cleveland, O., November 20, 1894. 


NOT WELL RECEIVED IN NEWARK. 


(From the Newark Sunday Call.) 
The Scheme for a School Here Abandoned, 


Denounced as Misleading by an Authority- 


Two weeks ago last Friday night the preliminary steps 
were taken looking toward the formation of a class for in- 
struction in elementary electricity inthis city. A meet- 
ing was held and, although the attendance was not large, 
arrangements were made for another meeting, and the 
third meeting is set down for to-morrow nigbt. Judging 
from what was gathered yesterday, however, the course 
of the new project for the instruction of young men in the 
elements of the all-important science of electricity does 
not promise to be entirely unrutiied, for it has enemies, 
and enemies who have not been afraid to speak out their 
minds. 


The plan to bring instruction in electricity within the 
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men of moderate means i8 an excellert 
hence hen prof. G. C. Sonn, of this city, Was ap- 
aman interested in it last summer he ex- 
pressed himself as heartily in favor of it. He was then 
asked if he would attend the first meeting and speak. He 
said he would, and the next he knew about the matter 
was that bis name was on the printed circulars and he 
was announced as one of the speakers for the organization 
meeting. He attended this meeting but did not remain 
long, as he was not entirely satisfied that the project was 
to be conducted with a view to furthering the best inter- 
ests of those who should join the class purely and solely. 
Louis Auerbacher, also of this city, and a practical elec- 
triclan, was given to understand that his services as an 


one, and wh 
proached by 


instructor would be desired. He has since. it is said, de- . 


cided to have nothing further to do with the movement. 

But this is not all. ELECTRICITY, a weekly published in 
New York on Wednesdays, devotes its first page and half 
of the second to an arraignment of the National School of 
Electricity as follows. .. .- 

It has been learned that there was trouble in the class 
started not long ago by the National School in Harlem. 
The writer was informed that the class has docided to go 
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ELECTRICITY. 


The committee have tried to make an investi- 
gation sufficient to satisfy its members and those 
desiring to take the course that they will get 
their ‘‘ money’s worth.” 


As a result we have two letters from Prof. B. 
F. Thomas of Ohio University, assuring us that 
the School is all right, that two classes have been 
formed in Columbus which are doing good work 
under the instruction of two of his laboratory as- 
sistants, and that his own connection with the 
School is advisory. 


e 

We have two letters from Prof. H. S. Carhart 
of the University of Michigan, assuring us that 
the School is all right; that Edison and Tesla 
have not ignored it; that it does just what, in 
forming the class, was sought to be done; that 
his connection with the School is honorary and 
advisory. 
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Mr. Geo. D. Benton, 
84 Willow Street, 
Brooklyn, 


Dear Sir: 


Se 


New York, November 23, 1894. 


N. Y. 


I am in receipt of yours of the 22rd inst., asking when 
we shall have a class in connection with our School in operation in 
Brooklyn, and also mentioning that you had heard a rumor that Mr. 


Edison and Mr. Teala were no longer 


hdentified with our School. 


In reply to your latter inquiry, we beg tO say to you 
that the report in this connection is entirely untrue, that both 
these gentlemen are members of the faculty of the School and have 
never intimated to us, as has been reported, that they wish to dis- 


continue 'their connection with us. 


The report which you have 


heard emanates from a party who has a personal grievance with one 


of the officers of our School, 


and immediate steps will be taken 


to bring the responsible parties to a sense of their liability 
for the circulation of such a ma) icious report. 
The nearest class to Brooklyn is ths one that we have 


in operation at 34 Union Square, East, here 
however, have a class in Brooklyn later on. 


in New York. We will, 
In the meantime, I 


would suggest to you that you wait for the organization of that 
Class there, inasmuch as the one here in New York has already 


advanced as far as the seventh lesson. 


By the time we organize 


there also, the School will be in a position to give you all the 


Satisfastion that you 


ne quire regarding the connection of tte 


members of the faculty with the School, and it, of course, would 
be much better that you should be absolutely satisfied on that 


point before you go into it. 


Yours very truly, 


Lal 


On strike, as It were, until it receives what it considers 
Satisfactory assurance that it. is to recelve the guaranteed 
return for the money It bas already paid Jn. 

The movement may be one of the best in the world, but 
it certainly has been unfortunate in Its starting out. 


DR. CROMBIE THINKS IT’S ALL RIGHT, 


Where Does the Responsibility Rest Now? 
To the Editor of ELECTRICITY. 

Drar Str: We received copies of November 
l4th issue of Execrricrry containing marked 
editorial on “ Dr.” J, Allen Hornsby and the 
National School of Electricity, in which you 
commend the course of the Pittsburg “ boys” in 
appointing a committee to investigate “J. A. H.” 
and the National School of Electricity. 


We have before us at the present time two let- 
ters from Nikola Tesla to Mr. J. P. Barrett and 
the National School of Electricity about matters 
connected with the School, expressly stating that 
his name may be used, and heartily reeommend- 
ing the enterprise and wishing it success, Mr. 
Tesla’s letters are dated March 22 and June 4. 

In addition to the above we have a letter from 
a local school in Chicago stating that the course 
is all it claims to be and is giving satisfaction, 
and ove to the same effect from a similar school 
in Fort Wayne, Ind. 

The evidence cited has seemed to us sufficient 
to justify the organization of a class here if a 
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satisfactory teacher can be obtained. Yours re- 
spectfully, 


J. B. OROMBIE, ) , 
W. D. Roway, ~ Committee. 


W. L. MoFREDERICE, ) 

Allegheny, Pa. 

[The above mentioned letters from Mr. Tesla 
were written before the School had attracted 
public notice. Mr. Tesla’s position is exactly 
as stated in these columns. He has never given 
five minutes of his time to the work of the School, 
and never intended that his name should be 
used as an instructor. As to Prof. Thomas, his 
position is stated by Prof. Fessenden.—Enp.] 


STILL MAKING MISSTATEMENTS. 


(From the Harrisburg Patriot.) 
Professor Lavers Denies. 


Says the Article in ‘‘ Electricity ° Is Scurrilous and 
° Libelous. 


Dr. J. W. Roop, of this city, has received a letter from 
L. A. Lavers, of “the National School of Electricity,” in 
which he makes emphatic dental of the statements printed 
in ELECTRICITY reflecting upon the characte: and motives 
of Secretary J. Allan Hornsby and other promotersof the 
School. i 


Professor Lavers insists that both Edison and Tesla are 
members of the faculty of the School, and declares that 
neither has ever made acontrary statement, as alleged by 
ELECTRICITY. Mr. Lavers says the editor of ELECTRICITY 
entertains a grudge against Dr. Hornsby and that this is 
the animus of the attacks of that journal. 

[The editor who is handling this National 
School matter in these columns has never -had 
five minutes’ conversation with “ Dr.” Hornsby 
and has never had any personal controversy with 
him. Onur animus is aguinst the wrong, and not 
against the individual except as he is the agent 
of the wrong.—Eb. } 


Under the Searchlight. 


Views and Opinions on Timely Topics. | 


No Experiments in Resuscitation This Year. 


The Attorney-General of this State has given 
out his formal opinion that there is no authority 
vested in any official for allowing experiments in 
resuscitation to be made on criminals. The law 
seems to be clear that no one but the relatives of 
the condemned can grant this permission. But 
of what use would such permission be when the 
State authorities claim the previous right of hav- - 
ing an autopsy ? 

Let there be a law passed early in January 
placing the necessary authority in the hands of 
some official, and let us have all the experiments 
possible, conducted by phbysiciang of good re- 
pute. 

* * k 
An Envious Contemporary. 


To envy because it goes well with another and goes 
badly with yourself ts misery. Those who envy, pine in 
poverty; those. who are envied, abound in wealth.— 
Plautus. 

When any person of really eminent virtue becomes the 
object of envy, the clamor and abuse by which he 1s as- 
sailed are but the sign and accompaniment of his success 
in doing service to the public. — Whately. 


Mr. Charles Pachyglossal Price cannot conceal 
the fit of shameful envy into which he was thrown 
when he learned that the publisher of Erec- 
TRICITY had been the recipient of a necessary, 
though ornamental, article of wearing apparel— 
in short, a necktie—as a token of esteem from a 
few admiring and generous friends, while the 
publisher of the Electrical Review had received 
no such expressive testimonial; and he suggests, 
in his chagrin, that our publisher be strangled, 

Wiser men than Brother Price have tried for 
over two years to find some way of strangling 
ELECTRICITY, but without avail. 

You can’t lose ug, Charlie. 
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AN ELEOTRO-MEDICAL FRAUD. 
(Continued from page 232.) 


dissected the apparatus, and reported an my 
opinion, substantially, that the instrument was 
entirely inactive ; that in no way described, or 
suggested by tke directions, nor in any other 
conceivable way would it generate or produce 
any appreciable force, electric or otherwise; and 
further, conceiving that there were to be by any 
means generated or present in the “ polarizer,” 
elestricity of the highest potential practicable to 
be produced by thermal conditions, then that 
by ao method of application described in the 
directions for use, or provided for in the appa- 
ratus itself, could there be any appreciable ac- 
tion or influence between the ‘‘polarizar’’ and 
the human body to which the ‘treating-plate” 
was applied. | 


My present opinion confirms the conclusions 
reached by the investigations of three years ago; 
and that is, that for any medicinal purpose in 
any way in which it can possibly be used the 
apparatus is absolutely inert and valueless. 

Believing this to be true, I have watched with 
regret the increasing evidences of extension 
which this ‘‘ enterprise ” has put forth, and I 
was prepared to feel a personal gratification in 
your effort to throw light upon the character of 
the business. z 


You do not need to be reminded of the suc- 
cess of the London Electrical Review in stamp- 
ing out fraudulent electro-medical business in 
England, but the complete triumph of that 
paper in a good cause is well worth your careful 
study. Yours truly, 

Jonn A. Barrett, Electrician. 

New York, Nov. 26. 


DENIAL FROM THE SMITHSONIAN 
INSTITUTION. 
The following appeared as a Postscript in a 
part of our last week’s edition : 


Atthe time of our purchase of the Electro- 
poise, Mr. Du Bois stated that the Smithsonian 


Institution had given the Electro-Libration ` 


Company a 12-page typewritten certificate stat- 
ing that the Electropoise was a ‘‘ scientific in- 
strument of great value,” and that either the 
Smithsonian Institution or Gen. Dyrenforth 
would furnish us witha opr: 

We have received the following denial, which 
is conclusive : 

S. P. LANGLEY, SMITHSONIAN INSTITUT.ON, } 

Secretary. ‘ WASHINGTON, D. C., Nov. 19, 1894. 

Mr. B. E. GREENE, Publisher Of ELECTRICITY, New York. 

Dzar Sin: The Secretary directs me to acknowledge 
the receipt of your letter of November 14, and to ask if 
you will be good enough to advise me under what circum- 
stances it was reported that the Smithsonian Institution 
had given out a statement highly recommending the “elec. 
tropoise” a8 a scientific instrument. Several inquiries of 
this kind have recently been made, seeming to indicate 
that some statement to this effect has been printed, and as 
it is entirely unauthorized, I am desirous of ascertaining 
how it originated, ın order that the report may be contra- 
dicted, if necessary. The Smithsonian Institution gives 
no recommendations of this character. Very truly yours, 

l W. C. WINLOCK, 
io! Assistant in Charge of Office. 


We are now endeavoring to locate a copy of 


this alleged typewritten certificate and to make | 


plain its fraudulent character. 


Nore.--Several other important communica- 
tions on this subject are unavoidably held over 
till next week. 


Inconsistency. 


Some moral teachers of the press 
Seem much averse to others’ teaching, 
And writhe in evident distress 
When one condemns their mode of preaching. 
These now with monumental gall, 
The right to criticise deny us, 
Yet, spuraoiog proof of fraud, they call 
Electropoise electro-pious. 


ELECTRICITY. 


The Toronto Boodle Matter. 


The Brush Electric Company Scored. 


They have been having a lively time in To- 
ronto for several. weeks investigating charges 
against certain boodle aldermen. 

It was vlaimed that when the contract of the 
Toronto Electric Light Company was about to 
expire and the city contemplated building a mu- 
nicipal plant, Alderman Stewart approached Mr. 
Wright, the manager of the light company, with 
arf offer to defeat the city plant scheme if he 
could have $18,000 for himself and four other 
aldermen; and that he offered, for the same con- 
sideration, to secure the city contract for the 
Brush Company. 

An investigation has been held before Judge 
McDougall, who has made his report in full. | 


Mr. Wright and other citizens of Toronto ap 
peared before the committee and told all they 
knew of the matter, clearly establishing their 
own innocence and convicting Alderman Stew- 
art of the attempt to blackmail them. 

‘Lhe Brush Company’s agents, Messrs. Wheeler 
and Rogers, did not appear, though strong ef- 
fort was made to have them do so. 


There is now a general suspicion in Toronto 
that these agents were not able to establish their 
entire innocence, and this view is confirmed by 
the ultimatum of the company that their men 
should not appear unless they had a previous guar- 
antee that the Brush Company should get the 
contract, 

Judge McDougall finds Mr. Stewart guilty, 
and expresses his opinion of the action of the 
Brush Company as follows : 


I cannot refrain from commenting on the ex- 
traordinary conduct of the Brush Electric Com- 
pany of Cleveland. It has been testified by both 
Mr. Keating, the city engineer, and by Mr. Ber- 
tram that the representatives of the Brush Elec- 
tric Company had reported to them that corrupt 
approaches had been made to them by an alder- 
man. These gentlemen in strong terms ex- 
pressed their willingness to testify to these at- 
tempts to extort money from them. The corre- 


‘spondence, however, shows that tbere was an 


abrupt change of front. Mr. Rogers writes Mr. 
Wheeler not to goon the stand, and the com- 
pany, by their subsequent correspondence with 
Mr. Nesbittand Mr. Bertram, evidently are un- 
willing or afraid to give evidence of ahat they 
know concerning the alleged corrupt offers; they 
wish to make it a condition that if they give the 
evidence they shall get the contract. This propo- 
sition is almost as improper as the alleged cor- 
rupt approaches reported to bave been made to 
the company. I draw attention to these facts in 
the hope that the company may yet see their way 


to send forward the witnesses in question when .. 


the inquiry resumes. Should they not do so 
such a decision on their part will tend to show 
that this company is willing to entertain corrupt 
approaches, because they now shield the alleged 
culprit or culprits. If their present attitude is 
persisted in, it should be a sufficient cause to 
effectually destroy any prospect they might have 
of becoming successful tenderers for any civic 
contract with an honest municipal corporation. 


To Light Waste Places. 


Ou Friday evening last the Evening Post had 
an interesting story, nearly a column in length, 
of an apparent attempt cf the North River Elec- 
tric Light Company, a G. E. concern, to secure 
a contract with the city for lighting vacant lote 
and streets not yet cut through in the Harlem 
district. The attempt was a failure, because sus- 
picion was aroused by the great number of peti- 
tions presented for the lighting company. Con- 
troller Fitch’s engineer made an examination and 
reported in brief as follows : 


(1.) All the petitions were written on the same 


__ kind of paper and the wording of all of them was 


exactly the same. 


(2.) All of the many hundred signatures of 
property-owners attached to the petitions were so 
much alike that they might have been written by 
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one person or by persons who had made a study 
of imitating one another's handwriting. 


The engineer says : 

“ It looks to me as if they (the petitions) were 
gotten up to secure some private interest, prob- 
ably that of the electric light company.” 

Some of the alleged streets which it was pro- 
posed to light are not opened yet and have, 
therefore, no legal existence; others could be 
traversed only with the aid of a skilful guide, 
and others are lined with vacant lots. 

Among those interested are Senator “Ed.” 
Murphy, who rules by the grace of murder in 
Troy; Samuel Dana Greene, “Tony” Brady, 
Charles T. Hughes and E. H. Maher. 


Personal. 


Mr. Edward F. Austin, former sales agent of 
the Altoona Manufacturing Company for the 
Pittsburg district, has taken charge of the Pitts- 


burg office of the Phanix Iron Works Company 
of Meadville, Pa. 


Mr. Addison G. Waterhouse, the well-known 
inventor of the Waterhouse arc lamp and arc 
system, who has recently returned from Europe, 


is now connected with the Mather Electric Com- 
pany at their works at Manchester, Conn. 


Mr. Charles Huntley, of the Buffalo G. E. 
Company, was a New York visitor last week. 


Mr. Samuel Insull stopped over one night in 


this city last week, and has sailed for England to 
be absent two or three months. 


Mr. J. Holt Gates has taken the Chicago 


agency for the Elwell-Parker Electric Company 
of America. 


Prof. F. B. Badt, of the Siemens & Halske 


Company, who has been in New York for several 
days, returned home on Monday. 


Mr. F. H. Clark, of the United States Electric 


Lighting Company, Washington, was a metro- 
politan visitor last week. 


General News. 


—— 


What is Going on in the Electrical World. 


Nashua, N. H.—The Nashua Street Kailway 
Company has asked the city council for permis- 
sion to use electricity for motive power on its 
road, 


Maplewood, N. J.—Meetings have been 
held here to discuss the question of establishing 
an electric road in this place, resulting in almost 
unanimous approval. 


Elmira, N. ¥.—The stockholders of the Wa- 
verly, Sayre and Athens line are said to be medi- 
tating the building of an electric road from 
Waverly to this city. 


Kansas City, Mo.—The Metropolitan Rail- 
way Company intends to change its Broadway 
mule car line into an electric line if property 
owners and the council approve. 


Lynchburg, Va.—The city council has settled 
the question of municipal lighting for the pres- 
ent by awurding a five years’ contract to the 
Lynchburg Electrice Company. 


Philadelphia —The Hestonville and Mantna 
Passenger Railway will soon join the list of trol- 
ley lines. Sixty improved cars have been or- 
dered from the St. Louis Car Company. | 


Mechanicville, N. Y.--The board of trustees 
have granted a franchise for the construction of 
an electric road between Mechanicville and Still- 
water to the Powers brothers of Lansingburg. 


Cuthbert, Ga.— Water bonds to the amount 
of $37,000 having been sold to N. W. Harris & 
Co., the waterworks and electric light plants will 
be constructed as soon as the plans are com- 
pleted. 


Shamokin. Pa.—The Shamokin Valley Tele- 
phone Company has beeu organized with a capl- 
tal stock of $25,000, and a line will be constructed 
between Mt. Carmel, Shamokin and Sunbury 12 
the near future. 


Red Bank, N. J.—The board of commission- 
ers have signed a contract with the Shore Elec- 
tric Company for lighting the streets of this town 
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with electricity for five years. The new com- 


pany will furnish all-night lamps. 


‘Newark, N. J.—The Newark Electric Match 
Company, a recently organized concern for the 
manufacture of matches, started their machinery 
a few days ago and are now In fall operation with 
a capacity of 1,000 gross each week. 


Salineville, O.—The Ohio and Pittsburg 
Coal Mining Company of Cleveland have con- 
tracted to equip their new Cedar Hill mine, 
sath of Salineville, with electric mining ma 
chinery at an expenditure of $35,000. 


Hightstown, N. J.—The borough council has 
passed resolutions recommending the adoption 
of water, sewerage and electric lighting systems, 
and to bond the town for $40,000. A special elec- 
tion wil] be ordered to sanction this action. 


Rahway, N. J.—It is stated that the superin- 
tendent of the Rahway Horse Railroad Company 
is ready to put the trolley system in operation on 
the road if fhe city council will only remove the 
cloud which rests on the original franchise. 


Mobile, Ala.—The signal! office here has been 
authorized to substitute electric lights for the 
oil lamps now used in signalizing at night. As 
the electric lights can be seen far out in the bay 
they will prove of much benefit to mariners. 


McGhee, Tenn.—Gen. Hamilton, of Ohio, 
manager of the Chilhowee slate quarries, is se- 
curing rights of way for an electric railway from 
McGhee station on the Knoxville Southern Rail- 
road to the quarries and hopes to have the line 
built at an early day. | 


Coleraine, Mass.—C. A. Marcy, J. B. Clark 
andl other infinential citizens are interested inthe 
proposed electric road between Coleraine and 
Shelburne Falls. It is proposed to use the water 
power at Franklin Mills to develop the power for 
propelling the cars. 

Orange, N. J.—Notices have been posted to 
the effect that the Suburban Traction Company, 
which operates the electric line between here and 
Eagle Rock and Bloomfield, would be sold on 
Friday, the 30th inst., by the sheriff, to satisfy 
the claims of the creditors, 


Dowagiac, Mich.—The Round Onak Stove 
Works here will soon use electricity as motive 
power. The dynamos wil] be located at a water- 
power five miles away, the current to be carried 
by heavy copper wires to the plant, where it will 
also be used as a commercial lighting circuit. 


Asbury Park, N. J.—The Neptune Electric 
Company, which was organized twelve years ago 
to furnish light and power along this section of 
the New J Sey coast, has gone into the hands of 
& receiver. The liabilities are $67.000. The 
capital stock of the company was $200,000, of 
which $64,000 was paid in. 


Seattle, Wash.—The Ranier Power and Rail- 
way Company aud the Seattle Gus and Electric 
Company have been awarded the contract for 
lighting this city. Arce lights will be used as at 
Present in the central and business districts and 
incandescent and gasoline lamps in the outlying 
sections. 

Staten Island, N. Y.— Asa result of the con- 
solidation of the Prohibition Park and Port 
Richmond Trolley Company with the Midland 

bilway Company, the lines will be made elec- 
trical and asystem will probably be instituted 
by which all parts of the island will be connected 
by trolley lines. 


Piel illiamsport, Pa.—The dynamos and elec- 
pens appliances to be used in carrying out the 
eacon Electric Light Company’s contract with 


the city have arrived and are being placed in po- ` 


aon The contract begins December 1, the 
ate on which the Lycoming Electric Company’s 
contract expires. 


Toledo, O.—The statement is made that the 
Michigan Central Railroad Company pnrposes 
using electricity as a motive power. A test will 
shortly be made with the view of converting the 
entire system from Buffalo to Toledo via Detroit 
into an electric line, the power to be furnished 
from Niagara Falls, 


Palmer, Maas.--It is apparent to many of our 
People that there $s need of an electric road to 
nee. Palmer with Monson, Three Rivers, 

horndike and Bondsville. Several prominent 
men in town are ready to take stock in the en- 
terprise and the Palmer and Monson Electric 

ompany agree to furnish power at a cheap rate. 


C New York.—The new Board of Electrical 
ontrol met on the 22d inst. in the Mayor’s office 


and organized. The Mayor called the board to 
order. The new members—Amos J. Cummings, 
Henry S. Kearney snd Jacob Hess—were all 
present. The Mayor was re-elected president of 
the board and Commissioner Kearney was made 
secretary. 


Bucyrus, O.--J. G. Menser, of Galion, has 
applied to the county commissioners for a 
franchise to be granted to a new company to 
build an electric railway between Bucyrus and 
Galion, the work to be completed within: a year. 
This is a rival company to the Bucyrus and 
ualion Suburban Electric Company, which al- 
ready holds a franchise. 


Corning, N. Y.—The Citizens’ Electric Street 
Railway Company of Corning has been reorgan= 
ized with a board of directors as follows : James 
A. Drake, F. D. Kingsbury, B. W. Wellington, 
John Magee and A. A. Houghton, all of Corn- 
ing- It is the intention of this new board to 
pare the street railway project as rapidly as pos- 
sible. 

Oberlin, Ohio.—A company with a capital 
stock of $100,000 has been formed to construct and 
operate an electric railway between Oberlin aud 
Elyria. ‘The principal stockholders are: Judge 
Steele, Albert H. Johnson and W. B. Bedortha, 
of Oberlin; W. B. Thompson, of Lorain; C. A. 
Metcalf, A. R. Webber, Hon. W. A. Bramanand 
Parks Foster, of Elyria. 

Springfield, Ill.—The accepted bids for the 
municipal electric lighting plant were as follows: 
Standard Electric Company of Chicago, $87,970, 
for electrical apparatus, pole line and construc- 


tion; Buckeye Engine Company, $6,800, for - 


three 160 H. P. engines and one 120 m. P. engine; 
Springfield Boiler Company. $8,180, for boilers, 
foundations, smokestacks, steam pipes and water 
connections. 

Malvern, Ark.—The Electric Supply Com- 
pany of Little Rock has agreed to establish an 
electric plaut to supply this city with light. Mal. 
vern has now two new railroadsin contemplation, 
namely the Pearla, Princeton and Scuthwestern 
and an extensicn of the Hot Springs to Helena. 
These roads when completed will open up some 
of the finest bodies of timber and agricultural 
landsin the South. 

Hingham, Mass.—The Hingham Street Rail - 
way Company has asked the selectmen for a 
franchise, and the latter have the matter under 
consideration. ‘The capital stock of $40,000 has 
been subscribed by residents. At a meeting of 


the selectmen, Mr. Hale, speaking in favor of the | 


franchise, said that in reply to questions sent to 
35 small cities and towns having electric railways 
33 reported an increase in the valuation of real 
estate. 

Canton, O.—A company has been organized, 
backed largely by Canton capital, to build an 
electric road from here to Akron. The road is 
to go by the way of East Akron, Krumroy, 
Greentown, Uniontown and New Berlin, while a 
branch will probably be run to Cottage Grove 
and Springtield Lake and the latter made into a 
sun:mer resort. It is the intention to consolidate 
with the proposed line to Cieveland, muking 8 


`- direct line from Canton to the latter place. 


Rutherford, N. J.—At a meeting of repre- 
sentatives of the Union Traction Company and 
the Newark, Rutherford and Hackensack Elec- 
tric Railway Company it was agreed that the lat- 
ter company should be absorbed by the former, 
Delos E. Culver and Henry H. Copeland becom- 
ihg members of the directorate. Consents of 
property owners to the right of way through 
Lyndhurst, Kingsland and Rutherford are thus 
transferred to the Union Traction Company. 


Boston.—Prof. Alex. Graham Bell, who has 
been on a visit to Washington, arrived in this 
city a few days ago on his way to Nova Scotia, 
Where he now spends much of histime. He was 
interviewed while here and complained of the 
rigor of the agreement by which he disposed of 
all rights in his telephone invention, entailing as 
it does all future inventions and improvements 
on the telephone. 
the conservation of energy—a subject that there 
are no doilars or cents in. Itis a purely scien- 
titic question. He spends the most of his spare 
time on it, but thus far has not accomplished 
anything definite. 

Leadville, Col.—A party of Eastern capital- 
ists who a few years ago had in contemplation 
the erection of an electric light and power plaut 
here torun the mines and smelters, but gave up 
the scheme when the Populists same into power, 
have since the results of the recent election be- 
came known determined to carry out the project. 


_Lindsay and W. D. Simkins. 


He says he is now at work on - 


The gentlemen interested are Governor Cleves, 
the newly-elected Governor of Maine; Wilham | 
Hanks, a capitalist of Vermont; W. W. Mason, a 
banker of Portland, Me., and Mr. Priddy, of 
Leadville. 

Williamstown, Mass.—In connection with 
the projected electric railway between Williams- 
town and North Adams, citizens of North Adams 
have proposed that the site of old Fort Massachu- 
setts be purchased and made into a public park, 
which would be accessible by the new road. 
Through the suggestions of Prof. Perry it is 
likely that a structure, somewhat similar to the 
old fort, could be built ata small expense. It 
was in the defence of this fort that the brave 
Ephraim Williams, founder of the college here, 
won glory. | 

London, Ont.—The Canadian General Elec- - 
tric Company report a larger amount of work 
now under contract than at any time since the 
formation of the company. They have at the 
present time contract work going on at the fol- 
lowing places for the various classes of electric 
light:ng plants: Thamesford, North Bay, Brace- 
bridge, Kincardine, Preston, Galt, Sarnia, Mat- 
tawa, Collingwood, Summerside, P. E. I., ; 
Hyacinthe, Qne., Sault Ste. Marie Canal, Al- 
monte, Lethbridge, N. W. T., Keewatin and 
Victoria, B. C. Also street railway construction 
at Brantford, and railway power station work in 
Montreal and Toronto, covering the largest sizes 
of generators. . 

Brooklyn, N. Y¥.—The American District 
Telegraph Company at its annual meeting on the 
19th declared a dividend of 2} per cent. out of 
the surplus earnings. The following officers 
were elected: President, Tunis J. Powell; vice- 
president, David Barnett; secretary aud treas- 
urer, H. W. Kilbourne; executive committee: 
Clement Lockitt, George F. Gregory and Thos. 
F. Rockford; directors: H. D. Polhemus, David 
Barnett, George F. Gregory, Felix Campbell, M. 


_N. Packard, W. M. Van Anden, Stephen Valen- 


tine, jr., A. B. Thorn, Thos. F. Rockford, J. W. 
Ridgway, Clement Lockitt, T. J. Powell, C. 8. 
Dunning; inspectors: Henry Beam, W. B. Dav- 
epport, J. W. Carroll. 


Savannah, Ga.—The plan of reorganization 
of the Electric Railway Company has been agreed 
upon and a committee appointed to carry it into 
effect. The committee consists of J. S. Collins, 
H. C. Cunningham, J. R. Anderson, W. H. Wil- 
kinson. Jacob Paulsen, R. M. Hicks, W. J. 
An agreement has 
been made with the Oglethorpe Savings and 
Trust Company to act as trustee for the purpose 
of making the exchange of securities provided 
for in the agreement. The plan provides for re- 
tiring all existing issues of bonds, and in lieu 
thereof to issue $600,000 5 per cent. first mort- 
gage consolidated bonds upon the entire consoli- 
dated propercies. 


Chicago.—The Tribune refers toa scheme of 
extensive proportions which the people behind 
the General Railway Gompany are taking meas- 
ures to carry out. ‘‘They propose,” that paper 
says, ‘‘to ask the council for an ordinance 
granting them the right to construct. electric 
railways ona large number of West Side and | 
North Side streets. They contemplate the ex- 
penditure of some $10,000,000 in the building of 
electric lines, and they propose a system which 
will be no respecter of the territories heretofore 
set apart to the existing cable companies. A 
meeting of the stockholders of the company will 
be held November 26 to vote on the question 


' of an issue of bonds to provide funds for the 


construction of the lines which the council will 
be asked to authorize. This bond issue will be 
for $10,000,000, with the Merchants’ Loan and 
Trust Company as trustees.” 


Albany, N. Y.—The State Board of Railroad 
Commissioners have denied the application of the 
Amsterdam, Johnstown and Gloversville Railroad 
Company for authority to build its proposed 
road, on the ground that the existing roads are 
abundantly able to transact all business now of- 
fered or that is likely to be offered fur many 
years to come. The commissioners say: ‘In 
different reports from the time of its organiza- 
tion this board has set forth certain evils that had 
been inflicted upon existing enterprises and upon 
the general community by the construction of 
unnecessary railroads. Such unnecessary rail- 
roads, after a brief period of unwholesome com- 
petition, had speodily gone into bankruptcy and 
had finally become a burden upon the older proj- 
ects and rponthe general community.”—A proj- 
ect 18 on foot to unite Albany and Castleton wi 
an electric railway for local trade. 
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The Van Vieck Service End Cut-Out. 
Ta a MR. EDITOR: In your illustration and descrip. 
: or Mr: Van Vleck’s “Service End Cut-Out” there ap- 
r ars ' too much Johnson” and too little Van Vleck. I 
: m not the father of that baby; my only relation to it in 
act. is a sort of cousinship, in that Mr. Van Vleck has mar- 
a invention to the Johnson Vise Lock Switch. 
ndly correct the injustice done toa worthy 
parent of 
a worthy child, and oblige yours truly, l 


Epwop. H. JOHNSON. 


Repair Work in Philadelphia. 


Messrs. Thompson & Allen, 1803-1307 Buttonwood street, 
Philadelphia, are meeting with pleasing success in their 
repair department. They employ none but mechanics who 
understand the business, and their work has proved satis- 
factory to all customers. 

They algo manufacture a standard line of arc-light sup- 
plies and do some business in second-hand dy namos. 


INCORPORATIONS. 


The Union Electric Company of Halstead, Susquehanna 


County, Pa.. has been chartered at Harrisburg. Capital 
stock, $10,000. j 


The Citizens’ Telephone Message Company, Monroe, 
Mich. Capital stock, $60,000. Incorporators: Harry W. 
Noble, Chas. E. Derr, Winfield 8. Warner. 


The Shedlock Automatic Brake Company, Jersey City, 
N. J.—to manufacture and vend brakes for cars propelled 
by steam, cable, electric or horse power, etc. Capital 
stock, $250,000. Promoters: Alfred Shedlock, Jer-ey City: 


Wm. H. Foster, Elizabeth, N. J.; Anderson Price, Ruther- 
ford Park, N. J. 


The National Electrical Reminder Company, Chicago, 
Ill.—to manufacture, sell and deal in electrical devices, 
appliances, instruments, etc., buy and sell patent rights. 
Capital stock, $250,600. Promoters: Siegfried Rosenfield, 
Augustus Rosenfield, David C. Thoms. 


Wilder Sloss Electric Hotel Call Company, Chicago, Ill. 
—to manufacture, sell and deal in electrical devices and 
all articles pertaining to any electrical device. Capital 
stock, $250,000. Promoters: Louis Stein, Augustus Bins- 
wanger, Edmund R. Wilder. 


The Moore Electrical Company—to manufacture electric 
lamp vibrator regulators and other electrical contrivances 
in New York City. Capital stock, $50,000. Directors: 
Joseph Livingston, Leopold Wallach, Daniel McFarlan 
Moore, of New York City, and Edward J. Wessels, of East 
Orange, N. J. 


The Waupaca (Wis.) Electric Association has filed an 
amendment increasing its capital from $10,000 to $20,000. 


The Chicago Electro-Therapy Company, Chicago, to 
maintain a hospital. Capital stock, $50,000. lncorpo- 


rators : Cnarles 8. Wood, Sarah V. Westrup and L. J. H. 
Wells. 


The International Copper Smelting Company, Jersey 
City, N. J.—to smelt and refine copper ore and other 
metals in all branches by means of fire, electric, chemical 
or other processes, etc. Capital stock, $5,000. Promoters: 
Gen. Lowther, Riverside, Conn.; Edw. L. Smith, Francis M. 
Smith, Ansonia. Cunu.; Thos. K. Egbert, Pattenberg, N.J ; 
Chas. H. Brush, Henry J. Uderitz, Brooklyn, N. Y. 


The United States Electro-Magnetic Company, Chicago, 
tl.—to manufacture and sell Chemical pads, etc. Capital 
stock, $250,000. Promoters: E. 8. Lenert, Atlee V. Coale, 
A.M. Levy. : 


The International Beer Electrofying Company, Chi- 
cago, IlL—to manufacture and sell beer made in ac- 
cordance with the electrofying process, and manufacture 
and sell apparatus therefor. Capital stock, $100,000. Pro- 
moters: Paul Kropf, Jno. Henry Pank, August Gruell. 


The Peru Electric Light and Power Company, Peru, Ind. 
Capital stock, $60,000. Promoters: Volney O.- Irwin, 
Crawfordsville, Ind.; Paul E. Covington, Kansas City, Mo.; 
Nat. Covington, Peru. 


The Carthage, Webb City, Joplin and Galena Electric 
Railway Company, St. Louis, Mo.—to build and operate a 
railway. Capital stock, $175,000. Promoters : Jno. d. 
Taussig, David R. Powell, St. Louis; Chas. C. Carroll, 
Springfield, Il. 


The Mount Carroll Electric Light Company, Mount Car- 
roll, H1.—to establish-and operate an electric light and 
power plant. Capital stock, $12,800. Promoters: Owen P. 
Miles, Wm. Q. Sayers, Oscar F. McKenuey. 


The Montpelier Electric Light Company, Montpeller, 
Ind.—to supply electric Hght, heat and power. Capital 
stock, $15,000. Promoters: Jno. P. McGeath, Jna. A. 
Remy, Hartford City, Ind., Allen M. Nall, Kokomo, Ind. 


The Union Telegraph and Telephone Company, Pitts- 
feld, Mass.—to transmit intelligence by electricity. Capi- 
tal stock, $5,000. Promoters: 8. N. Fuller, Michael Casey, 
k. A. Burget. 

The 8. K. C. Specialty Company, Pittsfield, Mass.—to 
manutacture and sell machines, apparatus, tools, electri- 
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cal appliances and novelties. Capital stock, $12,500. Pro- 


moters: R. de W. Sempson, Wm. Gardner, Jno. F. Kelly. 
C. C. Chesney. 


The North American Interior Telephone Company of 
Baltimore City, Baltimore, Md.—to manufacture tele- 
phones, telephone appliances, electric appliances, electric 
switches and other electrical machinery. Capital stock, 
$60,000. Promoters: Fred’k W. Schulz, J. Kemp Bartlett. 


Jr., Seneca P. Broomall, Chas. C. Hughes, Thos. R. 
Brimner. 


The Winchester Chemical Company of Chicago, Chi- 
cago, Ill.—to manufacture and Sell medical preparations 
and electrical appliances. Capital stock, $20,000. Pro- 
moters: Joachim B. Welhrautb, Jos. Schcnsowsky, Harry 
A. Jackson. 


The Whittingham Electric Car-Heating Company (in- 
corporated in West Virginta), Baltimore, Md.—to manu- 
facture electric appliances for heating electrical cars by 
means of the power used to propel the cars. Capital 
stock, $100,000. Incorporators: Percy B. McLaran, Alex- 
ander Brown and Henry W. Williams, of Baltimore, and 
Frank Della Torre and G. H. Whittingham, of Baltimore 
County. 


The Mound City Electric Light and Power Company, 
Mound City, Ill. Capital stock, $50,000. Incorporators: 
A. J. Dougherty, E. G. Bruckman and S. E. Bruckman. 


‘The Newton Electric Light Company, Newton, N. J. 
Capital stock, $25,000.  Incorporators: Dr. Julius Skilton, 
Harry J. Skiltun, A. J. Van Blarcom, Wm. H. Karl, John 
Huston, Henry Huston. 


The Second Avenue ‘Traction Company, Pittsburg, Pa. 
Capital stock, 810,000. Directors: G. T. Hamilton, of 
Edgewood; W. F. Ford, of Allegheny; W.1. White and 
T., D. Dierker, of Pittsburg. The Pittsburg Leader says 
the directors of thiscompany are all * tyureheads” and 
that the chartering of thecompany means the furmation 
of a blig combination between the present Second Avenue 
Passenger Railway and all the lines operating between 
Pittsburg and Braddock, McKeesport, Homestead, Wil- 
merdinug, etc. Among the companies said to be con- 
cerned tn the consolidation are the McKeesport and 
Turtle Creek Street Railway, the McKeesport and Wil- 
merding, the McKge:port and Reynoldton Passenger Com- 
pany, the Homestead Street Railway and another com- 
pany projected to extend through Elizabeth. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT IssSUBD NOVEMBER 138-20, 1894. 


BLECTBIO RAILROADS AND APPLIANCES. 


628,949. Trolley. Benjamin F. Lare and Charles M. Greer, 
Philadelphia, Pa., assignors tu the Ajax Metal Com- 
pany, same place. Filed May 1, 1894. 

628,959. Intersecting hlectric-kKailway Tracks. Mark 
Lowa, Salem, Mass. Filed Feb. 10, 1894. : 

628,963. Underground Conduit for Electric Roads. Ezra 
A. Mathers, Romeoville, 111. Filed June 12, 18h. 

520,058. ‘lrolley-Wire Hauger. Jobu M. Anderson, Bos- 
ton, Mass., aSsixnor of one-half to Albert Anderson, 
same place. Filed July 19, 1894. 

529,354. Cuvtact Device for Overhead Electric Railways. 
Josiah L. Blackwell, New York, N. Y., asStgnor to the 
Thomson-Houuston Electric Company of Connecticut. 
Filed Sept. 15, 1888. 

529,552. Troiley-Stand. Frank N. Kelsey, New Haven, 
Conn., aSsizy nor of One-half to Charies L. Wright, same 

lace. Filed Aug. 29, 1894. 

529,616. Sectton-Insulator. Albert Hennefield, Christ. 
Debner, and Charles H. Van Ness, Colorado Springs; 
Colo. Filed April 19, 1894. | 

529,671. Gearless Electric Locomotive. Charles J. Van De- 
poele, Lynn, Mass., C. A. Cofiin and albert Wahl, ade 
ministrators of sald Van Depoele, deceased, assigners 
to the ‘‘homson-Houstonu Electric Company, Boston, 
Mass. Filed June 3, 1591. Renewed Sept. 17, 1894. 


ELECTRIC LIGHTS AND APPLIANCKS. 


529,240. Electric-Arc Lamp. James Brockie, London, 
England. Filed June 19, 1894. 

529,420. Electric Incandescent Lamp. ENhu Thomson, 
Swampscott, and Edwin W. Rice, Jr., Lynn., Mass., 
assiguors to the Thomson-Housten Electric Company, 
of Connecticut. Filed Feb. 8, 1892. 

529,451. Combination Gas and Electric Light Fixture. 
Gustav A. Loeben, Philadelphia, Pa., assignor of twoe 
thirds to Charles Falkenstein and Gecrge Falkenstein, 
game place. Flied June 7, 1894. 

529,532. Switching Apparatus for Incandescent Electric 
Lamps. Charles E. Scribner, Chicago, I., assignor to 
the Western Electric Company, same place. Filled 
April 23, 1889. 

529,654. Klectric-Light Fixture. John R. Konetshny, 
Brooklyn, assiz nor to the E. P. Gleason Manufacturing 
Company, New York, N. Y. Filed Feb. 21, 1894. 

: DYNAMOS, MOTOKS, ETC. 


528,924. Radiating and Supply System for Thermo- Elec- 
tric Generators. Harry B. Cox, Hartford, Conn. Filed 
Feb. 27, 1893. 

628,925. Electrical Transformer. Frank 8. Culver, Bau 
Claire, Wis. Filed Dec. 19, 1893, 

529,085. Electromaguetic Machine. Gordon J. Scott, Phil- 
adelphia, Pa., assignor of one-ks]f to Albert H. Hen- 
derson, same place. Filed June 12, 1894. 

529,117. Regulator for Dynamo-Flectric Machines. Jules 
Ferrand, Darnetal. France. Filed July 3, 1891. 

529,145. Dynamo- Electric Machine. Rene Thury, Geneva, 
Switzerland, assignor to the Compagnie de L'indus- 
trie Electrique, same place. Filed Aug. 18, 1894, 

629,182. Electrical Transformer. Fritz Zickcermann, Ber- 
lin, Germany, assiznor to Siemens & Halske, same 
place. Filed Dec. 9, 15932. 

629,265. Means and Apparatus for Distributing Electri- 
city.. Haydn T. Harrison, London, England, Filled 
Jub. 19, 1894. 


529,272. Alternating-Current Electrodynamic Machine 
Maurice Hutin, Paris, and Maurice Leblanc, Le Rainer. 
assignors to the societe Anonyme pour la Transmis. 
sion de la Force parl Electricite, Paris, France. Filed 
Aug. 20, 1892. 

529,373. Electromagnetic Apparatus. Stephen D. Field 
Stockbridge, assignor to the American Bell Telephone 
Company, Boston, Mass. Filed July 24, 1844. 

529,385. Electric-Fan Motor. Fratk X. Hofbauer, New. 
ark, N. J., assignor@ by mesne assignments, to the 
rie Mead Bell Company, same place. Filed Aug. 1, 

529,437 Armature-Core. James J Wood, Fort Wayne 
Ind. Filed Aug. 21, 1894. , 

529,461. Method of and Means for Synchronizing Alterna 
ting-Current Moto: s or Generators. Henry N. Potter, 
Allegheny, assignor to the Westinghouse Electric and 
ean Company, Pittsburg, Pa. Filed May 3, 

x94. 

529,563. Apparatus for Generating Electricity for Lighting 
Railway-Cars. Thomas A. Murray, Boston, Mass. 
Filed May 3. 1894. 

529,650. Continuous-Current Dynamo-Electric Machine. 
Maurice Hutin and Maurice Leblanc, Paris, France, 
assignors tothe Soclete Anonyme pour la Transmis- 
sion de la Force par I’Electricite, same place. Filed 
Feb. 12, 1894. 

TELEPHONE AND TELEGRAPH APPARATUS. 


529.208. Telephone. John Serdinko, San Antonio. Tex., 
' assignor to the National Union Telephone Company, 
same place. Filed April 28, 1894. 

529,300. Autographic Telegraph. John O’Nell, New York, 
N. Y. Filed Nov. 27, 1893. Renewed Oct. 13, 18%. 
529,165. Telepbone system. John I. Sabin, San Francisco, 

Cal. Filed April 14, 18%. 

529,484. Printing Telegraph, Bradley A. Fiske, U. 8. Navy, 
agsignor to the Western Union Telegraph Company, 
New York, N. Y. Filed Oct, 13, 1888. 

529,609. Antiseptic Moutbpiece for Telephones. Rial N. 
Denison and Frank M. Geary, Brooklyn, N. Y. Filed 
April 25, 1894. 

529,630. Printing-Telegraph. George A. Scott, London, 
England, assignor, by direct and mesne assignments, 
to the Western Unton Telegraph Company, of New 
York. Filed Sept. 6, 1887. 

SIGNALS AND SIGNALING APPARATUB. 


520,059. Electrical Apparatus for Controlling Signals. 
Samuel S. Bogart, schraalenburg, N. J., @nd Michael 
B. Leonard, Richmond, Ya.. assignors to the Electric 
Selector and signal Company. of West Virginia. Filed 
Dec. 11, 1893. 

529,165. ‘lrain-Operated Signaling System, Johann H. 
Frischen, Berlin, Germany, assignor to Siemens & 
Halske, same place. Filed Nov. 28, 1893. 


ELECTRICAL MEASURING INSTRUMENTS. 


529,433. Electrical Measuring Instrument for switchboards. 
John Van Vleck, New York, N. Y. File April 14, 
1894. 

529,434. Electrical Measuring Instrument. Edward Wes- 
ton, Newark, N. J. Filed Oct. 3, 1892. f 

529,435. Electrical Measuring Instrument. Edward Wes- 
ton, Newark, N. J. Filed June 21, 1894. 


SWITCHES, CUT-OUTS, ETC. ` 


629,011. Electric Railway-Switch. Kollin A. Baldwin, 
south Norwalk, Conn., assignor tothe Fitch Excelsior 
switch Company of New Jersey. Filed Jau. 4, 1894. 

529,164. Kiectric Switch fur Railways. Charles M. Fitch, 
South Norwalk, Conn. Filed Nov. 18, 1893. 

529,212. Automatic Electric Cul-Ou. Daniel F. Sweet. 
Grand Kapids, Mich. Filed April 28, 1894. 

529,213. Electrical Cut-Out. Daniel F. Sweet, Grand 
Kapids, Mich. Filed dune 9, 18%. , 

529,363. blectric Switch or Cut-Out. Jobn C. Cassidy, 
East Orange, N. J. Filed Aug. 11, 1894. 

529,595. Electric Switch and Cut-Out. Jobn C. Cassidy, 
East Orange. N. J. Filed Sept. 24, 1894. 

529,421. Mulciple-Switchboard system. Charles E. Scrib- 
ner, Chicago, 111.. assignor to the Western Electric 
Company, same place ‘tiled May 1, 1890. 


MISCELLANEOUS. 


528,960. Self-Winding hlectric Clock. Adam Lungen, 
New York, N. Y., assignor of one-half to Robert kd- 
wards, same place. Flied May 18, 1893. . 

529,000. Automatic Fire-Alarm System. Herry 8. Tun- 
nard, Rugby, and Arthur M. Keays, London, England. 
Filed Feb. 8, 158. ' 

529.019. Coin Controlled Phonograph. Frank S. Church, 
Detrolt, Mich., assiguor of one-half tu W. Fitz-Hugh 
Edwards, same place. Filed May 12, 1892. 

529,078. Process of Making Electroty pe-Plates. John W. 
Naughton, New York, N. Y. Filed April 4, 1893. 

529,127. Binding-Post for Electric Instruments. Ernest A. 
Lowe, New York, N. Y. assiguor to himself and James 
Jones, Jr., same place. Filed Feb. 9, 1894. 

529,144. Automatic Set-Back Annunclator. Henry C. 
'rhomson aud George J. Galbraith, Boston, Mass., Ae- 
signors to the klectric Gas Lighting Company of 
Maine. Filed July 2, 1894. l 

529,199. Method of and Apparatus for Circulating Liquid 


° Electrolytes. Paul Schoop, Zurich, Switzerland. Filed 


Dec, 29, 1893. 

529,215. Metnod of Sheathing Electrical Conductors. Jas. 
Tatham, Philadelphia, Pa. Filea Jan. 2, 18%. 

529,216. Conduit for Electric Conductors. James Tathan, 
Philadelphia, Pa. Filed March 17, 1894. ‘ 

529,313. Electric Gas-Lighter. Charles G. Savage, Phila- 
delphia, Pa., assiznor of two-thirds to Jobn L. Rick- 
ettsand Grant C. Osborne, same place. Filed June 13, 
1894. 

+ 529,325. Electromagnet. Carl C. Gerlach, Cleveland, Obio, 
assignor of One-half to Rudolph Gerlach, same place. 
Filed Dec. 9, 1893. 

529,398. AudibleSynebronism Indicatcr. Ralph D. Mer- 
shop, Pittsburg, a. Filed April 27, 18%. 

529.399. Audible Synehronisim Indicator, Ralph D. Mer- 
shon, Pittsburg, Pa. Filed April 27, 1894. 

529,411. ‘Manufacture of Electric Conductors. Jobn Robin- 
son, Philadelphia, Pa., assi nor of one-balf to wiam 
J. Chantnel, same place. Filed Feb. 16, 18%. 

529,412. Insulated Electric Conductor. Jobn kovinson: 
Philadelphia, Pa., assignor of one-half to Wiliam ¢- 
Chaninel, same place. Filed Feb. 17, 1894. be 

629,419. Manufacture of Electric Condvetors John an 
inson, Philadelphia, Pa.. sssignor of one-half to Wil- 
uam J. Chaninel, same place. Filed March 6, 1H. 

529,498. Electrician's Combination Tool. Jacob M. Gile, 
Denver, Colo. Filed March 20, 1894. ; 

529,559. Electric Cireuit. Joseph W. Marsh, Pittsburg, 
Pa. Filed April 10, 1894. é ang 

529,666. Electrical Releasing Device for Target-Traps. 
Charles H. North, Cleveland, Ohio, assiguor to Pau 
North, same place. Filed Aug. 16, 1894. 
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NEW YORK, DECEMBER 5, 1894. 


ANTED.—The issue of “Electricity ” for No- 

vember 21 has been exhausted, and we will pay 
10 cents per copy for any number which our friends 
will return to us, 


EDITORIAL NOTES. 


——__—_ 


— 


Subway Explosions There seems to have 
and been a return of the 

Their Remedy. epidemic of subway 
explosions which have perennially attracted the 
attention of the public ever since the electric 
wires have been put underground. During the 
past week or two we have received word of the 
occurrence of these convulsions from abroad, 
from Brooklyn, Boston, Rochester and perbaps 
elsewhere, and so numerous are they becoming 
that everyone is asking himself, Where will it 
happen next? But what should concern us 
more are the causes of these explosions and their 
remedy. There has never been any question as 
to the cause—it is due to an accumulation of gas 
in the manholes and its ignition by a spark, 
electrical or otherwise. The remedy is also clear, 
viz., to so ventilate the subways as to prevent 
such accumulations of gas. So long as gas pipes 
are laid in our streets so long will they probably 
leak and the escaping gas find its way into the 
sewers, electrical conduits; and other vacant 
spaces, where it only needs the torch in the form 
of a lighted match, a spark from a horse’s shoe 
on a cobblestone, anelectric spark, or from other 
source to become active ina most offensive way. 
It has been recognized pretty generally that 
safety lay in proper ventilation; natural 
draught, by connecting the conduit systems to 
smokestacks and Jamp-posts or by small iron 
pipes carried up the sidesof neizhboring build- 
ings, and forced draught have been resorted to 
with indifferent success. As a matter of 
fact the proper ventilation of the con- 
duits is an aggravated example of the problem 
of mine ventilation, and we should be able to 
learn something from the experience of the 
mining engineer as to its solution. In mining 
work it has been found utterly impossible to 
properly ventilate any extensive workings in 
gaseous territory either by natural draught or 
by forced draught, which, thus far, have been 
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the only methods attempted in our conduits. 
Mining men have long since abandoned the at- 
tempt to keep the atmosphere in coal mines clear . 
by forcing sir down the shaft, and yet this is 
just what we are depending on for our conduits. 
The method which has proved effective has been 
to exhaust the air from the mina, and thisis the 
method which should be adopted in our streets. 
There are other reasons—sanitary ones—why the 
forced draught now employed should be aban- 
doned, in fact why it should be prohibited by the 
Health Department, viz., that it forces these ac- 
cumulations of sewer and illuminating gases 
into every cellar that is connected with the street 
conduits. Even if the forced draught were more 
efficient than the exhaust,which mining men have 
so conclusively proved that it is not, it should 
give way to the exhaust for sanitary reasons 
alone, for by the latter method the sewer and 
other miasmatic gases of the streets will be re- 
moved from our cellars instead of being forced 
into them. 

The present ineffectual methods of ventilation 
entail upon every user of electric current drawn 
from the subways the dangers, which are all the 
greater because unsuspected, of sewer and other 
miasmatic gases from the streets actually forced 
into their livingapartments. The explosions are 
by far the less dangerous of the two. Let us 
remove both by a method that experience has 
proved effective, viz., by substituting exhaust 
for forced draught in our ventilation. 

Xx * * 


The The Electrio Storage Battery 
Fight is Co. of Philadelphia, makers of 
Ended. the chloride type of cell, are to 


be congratulated over the developmentsof the last 
few days, placing them in control of the storage 
battery situaticn in this country. For some time 
they have had the only commercial battery on the 
market here, and it is subject for general gratu- 
lation that they are now able to proceed with the 
development of the storage battery business 
without the annoyance of blackmailing patent 
litigation, or the so-called competition of disrep- 
utable rivals. 

If the time, energy and money spent in the 
last eight years in storage battery fights had 
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been spent in storage battery development, 
America would not now be so far behind Europe 
in this line. 

The trouble has been partially that the licen- 
sees of the Brush Company could not see that 
the Brush patents did not contain all the possi- 
bilities of a successful battery, and that they 
assumed altogether too much in their treatment 
of the public. 

For example, in the early days of these Brush 
patents the proprietor of the Maxwell House at 
Nashville, Tenn., purchased a storage battery 
plant of the Brush Company. It did not work 
satisfactorily. The lamps after a few hours’ 
burning decreased rapidly in candle power. The 
agent who sold the plant advised the Brush 
Company of this fact, and suggested that they 
send an expert to see what was the matter. He 
received a telegram in reply from Mr. Stockley, 
substantially as follows: ‘‘The supposed de- 
crease in c. P. is an optical illusion, as the voltage 
from these batteries remains absolutely constant 
until the last drop is consumed.” 

This telegram was shown to the proprietor of 
the house who replied : 

‘‘This theory may be correct; it may be an 
optical illusion; but I want this d——d illusicn 
removed at once. Get your —— batteries out of 
here and lose no time.” 

Execrrictry is convinced that Mr. W. W. 
Gibbs, and the other gentlemen now in control of 
the storage battery business of the country, will 
have no need to plead optical ‘* illusious,” and that 
American purchasers can now avail themselves 
of the highest type of battery in use anywhere 
in the world. 

* * * 
Pumping The brilliant humorist whose 

Coal Through work illumines the editorial 

Pipes. page of the London Ælectri- 
cian has been at it again. This time he has en- 
deavored to have a little fun with our recent 
article on pumping coal through pipes, and, as 
happens too often, he has tackled a subject of 
which he is entirely ignorant, with the result that 
his fun is funnier than he supposed it would be. 


This is what he says : 


One of the most extraordinary and almost incredible 
schemes which has ever been put forward for the trans- 
mission of energy to a distance, 18 the idea of “ pumping 
coal through pipes,” which is said to be occupying the at- 
tention of Chicago capitalists, and which has without a 
doubt attracted the attention of a Chicago electrical con- 
temporary. According to this paper, it is calmly pro- 
posed to grind coal to a t.e powder at the collieries, then 
to mix it with an equal volume of water, then to trans- 
mit and distribute this gritty mud to various industrial 
centers, and tinally to separate out the damaged fuel and 
durn it—as best they can ! No doubt muddy water can be 
pumped through a pipe; there ts nothing original in tbat; 
no doubt a 4-inch pipe will transmit 320 tons of this ruined 
coal per diem; nor can there be any denying that the grit 
can be ultimately separated from the water without ap- 
preciable loss in the tailings ; but where the doubt does 
come !n—if there is not absolute certainty to the contrary 
—is that the fuel wili be worth anything more than the 
poorest and dampest smudge after lt has been strained or 
allowed to settle in tanks. Of courte, it would be possi- 
bie to make block fuel, first of all evaporating out the 
abundaut moisture—but no! the whole thing must be 
some one’s huge joke. tor they can do better than this in 
Chicago. 


The scheme is not backed by Chicago capi- 
talists and was not brought out by a Chicago 
journal; buta little error of 1,000 miles in local- 
ity does not count in the offices of our esteemed 
English contemporaries. 


The articole was printed in Euxcrricrry, 6 Park 
Place, New York, and the backer of the enter- 
prise is Mr. Wallace C. Andrews, a conservative 
New York capitalist, whose invention of pipe 
lines for pumping oil made the success of the 
Standard Oil Company possible. 

The whole matter long since passed the vis- 
ionary stage. An experimental plant, pumping 
the mixture of 75 per cent coal and 25 per cent. 
water a considerable distance having settled 
the feasibility of this part of the scheme beyond 
question. And as tn the value of the fuel, if 
Brother Trotter had read our article with more 
care, he would have found that higher authori- 
ties than he pronounce coal dust to rank next to 
natural gas in ease of combustion and in steam- 
ing properties, Indeed, if he were as well posted 
as he assumes to be, he would know that an ex- 
periment was made by one of the largest Eng- 
lish iron works, twenty years ago, of burning 
this same fuel, coal dust, feeding it into the 
puddling furnaces by a blast, and that its high 
value was thoroughly proved. The puddling 
furnaces were iuined by the intense heat, and 
the method was abandoned, but from no fault of 
the fuel. 3 

Within the next six months our contemporary 
will read of a coal pipe line in commercial opera- 
tion a distance of 350 miles, from one of our 
bituminous coal fields to the seaboard, and we will 
take pains to send Brother Trotter data of its 
workings, as also of the economy in burning 
“ the poorest and dampest smudge,” which will 
not be damp at all, but thoroughly dried and 
purified. 

x * X 

The Soon after the appointment of 
Power Attorney-General Olney, Mr, F. 
of Pelf. P. Fish, former counsel of the Bell 
Telephone Company and now chief counsel of the 
General Electric Company, stated with positive- 
ness that Mr. Olney’s appointment was secured 
through the powerful influence exerted by the 

Bell people. 

The importance of having their own man in 
that vosition is easily appreciated : in the suit to 
annul the Berliner patents they would have both 
sides of the case. 

This unseemly boast of Mr. Fish’s is now re- 
called by his recent utterances to personal friends 
in regard to the outcome of the Bate case, lately 
tried before the U. S. Supreme Court. He says 
there is no possible doubt but that the case will 
be decided in favor of the Bell Telephone and 
G. E. intereste. 

Does Mr. Fish know tbis? If so, how does he 
know it P 

We shall see what we shall see. 


* * X 


THERE arrived in this country a few days ago 
a 10H. P. single-phase alternating motor, adapted 
for use in connection with the type of machine 
in common use in this country. A public test 
will soon be made, and ELECTRICITY hopes to be 
able to report that there is at last a successful 
practical motor of this type on the market. That 
there is a wide field for such a motor does not 
need to be said. 


The For some weeks ELEOTRICITY 
Welsbach has been making a thorough in- 
Light. vestigation of the Welsbach 
light, the claims of its promoters, its record in 
actual use, and its importance as a competitor cf 
the electric light. 

Some of the results of this investigation were 
embodied in our editorial last week, and the reat 
will follow in the next issue. Owing to the large 
number of calls received for help on this sub- 
ject from Central Station men thruughont the 
country we have decided to reprint all the 
matter ip small pamphlet, which will be issued 
about December 15, and supplied to Central 
Stations at a low charge for use in their various 
communities. 

Orders may be seutin now. The price will 
not be over $20 per thousand. 


Under the Searchlight. 


Views and Upinions on Timely Topics. 


r . Weare quite sure that our English contempo- 
rary has reference toa New York journal—one that had 
its beginning in Chicago, to be sure, but which was com- 
pelled to remove from this city owing to lack of support. 
This error has appeared in the Electrician before, and a8 
it leads to confusion that is exceedingly distasteful to 
those actually engaged in electrical journalism !p Chi- 
cago, we are constrained to request our contemporary to 
avoid its repetition.— Western Electrician. 


We thank our juvenile contemporary for point- 
ing out the fact that ELECTRICITY is nota Chi- 
cago journal. Our burdens are already heavy, 
and we do not desire to suffer any unmerited 
reproach. 

‘But who are ‘those actually engaged in elec- 
trical journalism in Chicago ”? If Chicago has 


* an electrical journal,the news bas not yet reached 


the metropolis. 
* * 


An Ominous Number. 


The ‘‘Cold Thirteen” was a term correctly 
used in Brooklyn for a long time, having refers 
ence to a block of the Board of Aldermen who 
always " got a price” before they would xote for 
any franchise. This same number of Aldermen 
has turned up in Syracuse, where they have re- 
fused a franchise to the Citizens’ Electric Com- 
pany. Aldermen from various American cities 
are now holding solitary sessions in the peniten- 
tiaries. The “ Cold Thirteen” of Syracuse would 
better warm up. 

* * 
The ‘ Electrician” Directory. 

The thirteenth edition of the London “ Elec- 
trician Trades Directory and Handbook” will be 
out in January next. l 

The comprehensive character of this work 18 
indispensable to anyone engaged in the business, 
and it is said the forthcoming volume will be 
better than any of its predecessors. 

It is a lamentable fact, but it is a fact, that the 
American part of this directory furnishes a more 
accurate list of names and addresses than any of 
the so-called directories published on this side 
the water. 

In addition, the electrical trade of the world 18 
classified equally well. 


x X * 

Mr. Josera H. Reau bobs up every now and 
then either as a philanthropist eager to give some 
valuable property tothe publie for a slight con- 
sideration or as an apostle of virtue. But Judge 
J. K. Rice, of New Brunswick, will need a de- 
fender of different caliber before he can upset 
the direct testimony of Mr. E. J. Wessels in the 
bribery investigation last week. 
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Electrical Carriages Fail to Beat Horses. 

A Parig newspaper recently offered $2,000 in 
prizes for a long distance race of electrical road 
carriages. 

Oat of 102 entries there were 17 starters. The 
winner eovered the distance from Paris to Rouen, 
68 miles, in a little less than 11 hours, or at the 
rate of about 6 miles an hour. 

A good pair of horses, if admitted to the con- 
test, would have won this prize. 

* * *¥ 
Perpetual Motion at Last. 


Tesla, Edison and Moore Outdone. | 


(From the Greensburg, Pa., Democrat.) 


` Wm. Von Swartz, of West Latrobe has invented an elec- 
tric motor that possesses many points of excellence and 
gives promise of becoming a great success. The motor 
has a capacity of 45 volts. The dynamo has a capacity of 
100 yolts and is capable of supplying 25 lights of 16-candle 
power each. One half of this power goes to the motor; 
the other half to the lights. The 45 volts which pass into 
the motor supply it with power and run it. Thus it will 
be seen it 1s a self-supplying machine. 1t does away With 
steam altogether. The machine, at present, must be 
gtarted by mechanical power, which fe ungeared as the 
dynamo generates sufficient electricity tosupply the volts. 


* XX * 
Complimentary to the Lynn Mechanics. 


(From the Binghamton Herald.) 

The General Electric Company recently cut the wages 
of its employees at Lynn, Mass., from 10 to 15 per cent., 
and there bas been a rumor to the effect that there was to 
be a cut at the larger works at Schenectady. There is no 
reasou why wages in that line of business should be cut. 
Electric works all over the country are crowded with. 
orders and new men are ip demand. .It may be said to the 
credit of the company that they have given out through 
their manager at Schenectady that there will be no 
further cut and that the cut at Lynn was made cnly be- 
cause (ley are not doing much work there and have only 
a few second.rate men who are now geiting all they 
earn. 


The Last Scheme. 


Cataract General Electric to be Absorbed 
by G. E. 


Is This the Little Joker Which Has Been Relie on to 
Win the Game ? | 

Our best information is that a plan has been 
perfected whereby the G. E. Company is soon to 
absorb the Cataract General Electric Company 
on practically the same basis as that by which 
the Edison Genera], T.-H., and T.-H. Inter- 
national companies were taken into the original 
combine. 

We cannot state positively that this plan will 
be carried out; we can state positively that it has 
received the approval of a majority of the boards 
of both companies. 

The plan is to issue more G. E. stock in pay- 
ment for the Cataract Company, and it is sup- 
posed there is enough mystery surrounding the 
value of the latter to permit of a snbsequent 
boom in G. E. stock, and to allow the impair- 
ment of the capital to be wiped out in the next 
annual statement. ; 

As we understand it, all the Cataract Company 
owns is the list of local franchises in the cities 
of Rochester, Syracuse, Utica and Albany, and 
the much advertised canal franchise from Buftalo 
to Albany. 

There sre untold possibilities in the scheme for 
humbugging the public and thimblerigging the 
stock market, but not a single possibility of 
honest benefit to anyone. 


—— 


Personal. 


Messrs, Henry Seligman, W. B. Putney and 
R. T. McDonald, who lately returned from New 
Orleans, report the condition of the McDonald 
railway properties there as being satisfactory in 


every respect. The syndicate owns 120 miles of 
track, and believe they have one of the best 
vestments in the country. 
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An Electro-Medical Fraud—IIl. 


ELECTROPOISE, GROSSEST OF THERA- 
PEUTIC HUMBUGS. 


The Position of the Religious Press. 


‘* The one discordant note in all this great display of 
genuine scientific and engineering work was found in the 
fact that in this same temple of science—in Electricity 
Building itself—naked imposture, quackery in the form of 
80-called electrical belts, hairbrushes, insoles and what 
not, had obtained a footing and stalked forth uvabashed. 
No words of condemnation can be too strong to be applied 
to the parasites who, in the guise of healing and benefac- 
tion, succeed in extracting perhaps the last money from 
the sick and suffering for their worthless trumpery.”— 
PROF. ELIHU THOMSON, in the Engineering Magazine. 


In our last issue it gave us unqualified pleasure 
to retract our statement made in a previous issue 
that the Sunday School Times was one of the 
religions publications that had given space to the 
advertisement of the Electropoise. We had been 
loath to believe that a journal for which we 
had always entertained such a high respect 
should have lent itself to the propagation of such 
an imposition upon the unfortunate, and were 
only led into the error by the assurances of the 
editor of the Christian Nation that the bare fact 
(which he assured us was a fact) that the Sunday 
School Times had investigated the subject and 
had accepted the advertisement was enough to 
satisfy him of the propriety of accepting it. A 
later personal letter from Mr. Trumbull, the 
editor of the Sunday School Times, states that 
the advertisement was offered to them, but that 
upon investigation he became so well satisfied 
that it was a humbug that it was rejected. Mr. 
Trumbull] was justly indignant at the accusation 
made, thai his paper had in any way abetted such 
a fraud, and in his communication, which we 
published last week, he takes no little pride in 
the assertion that ‘the Sunday School Times 
rejected an advertisement of the Electropoise be- 
fore the members of the electrical profession 
seemed to be aware of its unsavory character.” 
It thus seems that the fraud was so apparent that 
it did not require the special knowledge of 
an expert to detect it. This is exactly what we 
have maintained all along, and it places the other 
religious and literary journals in a most unen- 
viable light that they should not have been. able 
tu see the same thing. It looks very much as if 
some of our moral and religious teachers were as 
readily blinded by the glare of gold as the irre- 
sponsible sheets which print everything that 
comes their way, regardless of character or intent 
to defraud only so long as they do not lay them- 
selves liable to the law. , 

In the one place of all others where we should 
expect to find an entire absence of guile and de- 
ceit—in the organs of the church—we find im- 
posture aided and abetted—and why? Simply 
becanse there is money in it. And what defence 
do they make for their course? One journal 
says, or itseditor says: ‘‘I accepted the adver- 
tisement because the Sunday School Times in- 
vestigated it and found it all right.” Which, we 
are happy to state for the credit of that journal, 
is not true. ‘Because the woman tempted me” 
is a quotation as old asthe human race, but a 


modern interpretation makes this read ‘‘ devil” . 


for ‘“ woman.” Is this not a hnmiliating confes- 
sion for a self-constituted exponent of truth and 
light to make? And then because the devil 
tempted him this same editor launches forth in 
his editorial columns in the choicest endorsement 
of the devil that he can find words to express. 
Let us quote a few of these which were made by 
an editor who confessed that he had made no in- 
vestigation of the thing he endorses, but admit- 
ted the advertisement because, as he said, some- 
one else who had investigated it thought well of it: 


‘We are not surprised that the announcement 
in the Christian Nation, October 31, of the Elec- 
tropoise occasioned a widespread and profound 
interest. As the editor has goné about among 
his readers in this city and Brooklyn he has 
again and again been inquired of aboutit. .. . 
To be enabled to put ourselves into corre- 
spondence with the life-giving element of God's 
pure air seems to be so certainly the highway to 
health that they (viz., ‘disappointed invalids 
who have suffered many things of many physi- 
cians, spent their means, and are no better, but. 
rather voee are st once convinced that at last 
the real remedy is at hand. For this is precisely 
what the Electropoise does. . . The writer’s 
attention was first called to the Electropoise by 
the candor and honesty of the company’s an- 
nouncement of it. . . . We have the utmost 
faith in the efficacy of Electropoise . . . and 
wish to say personally to readersof the Christian 
Nation that they will find relief from its use... . 
We can freely join with others in the belief that 
it is destined to work more or less of a revolution 
in the art of healing, and do great good.”— The 
Christian Nation, Nov. 28, 1894. 


But Dr. Buckley of the Christian Advocate 
and Dr. Trumbull of the Sunday School Times 
say this thing ise fraud. How is this, Brother 
Pritchard ? 

In our last issue we called attention to one of 
the amusing incongruities that had arisen in the 
case of the New York Observer, which, on No- 
vember 1, published nearly a column of editorial 
on * Doubtful Teaching About Healing,” and in 
the same issue gave a quarter of a page to the 
advertisement of the Electropoise. 

An even more amusing episode than this has 
developed during the past week. ` 

In the advertising pamphlet issued by the 
Electro-Libration Company the very first testi- 
monial is the following : 

Testimonials. 


The following is from Rev. W.H. De Puy, A. M.,D. D., 
LL. D., editor of the People’s Cyclopedia and several other 
well-known works, and now assistant editor of the 
Christian Advocate at New York, a position which he has 
filled for wore than twenty years: 

New YORK, Dec. 20, 1898. 

Myself and family have received so much benefit from 
the use of your Electropoise, and I have become Bo thor- 
oughly convinced of its practical value as a curative agent, 
that I feel warranted tu commending ft without reserve 
to the public. One of my friends, a widely known and 
highly esteemed clergyman and educator, after using the 
Electropoise for nearly two years in his family, said to me 
more than once, after thoroughly testing its merits, that 
if he could not get another he would not take a thousand 
dollars for it. 

I cheerfully give you my permission to use this brief 
note In any way which may aid you In introducing the in- 
strument to the attention of any community. Very truly 
yours, W. H. DE Pty. 


The outside back cover of the same pamphlet 
is entirely given over to an editorial which ap- 
peared in the New York Observer of February 
22, 1894, referring to the undoubted meritsof the 
Electropoise as certified to by the Rev. W. H. 
De Puy, A. M., D. D., LL. D., editor of the 
Christian Advocate. 

Wherever the name of this gentleman, who by 
his title ig a Master of Arts, Doctor of Divin- 
ity, Doctor of Laws as well as a Reverend, is 
mentioned, it is also mentioned that he 1s assistant 
editor of the Christian Advocate. On the 
strength of these announcements by the Electro- 
Libration Company we were led to include the 
Christian Advocate in the list of those who 
were derivivg benefit from the exchequer 
of that company. The amusing part of it all 
is the receipt of the following letter which we 
reproduce—letter head and all : 

J. M. BUCKLEY, D.D., Editorial Rooms of 
Eadltor. THE CHRISTIAN ADVOCATE, 


W. H. DE Puy, D. D., 150 Fifth Ave., New York, 
Assistant Editor. November 28th, 1894, 


To the Editor of ELECTRICITY. 

DEAR SIR: NO doubt you are doing a very important 
work, but it would save you some humiliation if you 
would ascertain in every case befure you send such a 
letter as that of November 20 to an editor whether your 
supposed facts are genuine, 

We hereby inform youthat the Christian Advocate did 


=- ee SS 


244 


not publish that advertisement. It was offered to the 
paper, but, when shown by the advertising agent to the 
editor, it was rejected on the ground that it was & trans- 
parent humbug. 


I hope you will take pains to give as much publicity to 
the correction of this mistake as you did to its statement. 
Yours truly, l 
J. M. BUCKLEY. 


It thus seems that there is a wicked partner in 
the joys and sorrows of the Christian Advo- 
cate’s editorial staff. The wicked partner en- 
dorses most fully the Electropoise over his own 
name and is given the post of honor in the liter- 
ature of the Electro-Libration Company, while 
the other pronounces it a “‘ transparent hum- 
bug.” The advertisement, it seems, was offered 
to this paper by ita advertising agent, but as in 
the melodrama of the stage, virtue triumphed, 
and it was rejected. We congratulate the editor, 
Dr. Buckley, upon the stand he has taken, which 
goes far towards placing him in the right position 
before the public, but the fact is, nevertheless, 
that despite all his efforts thus far the name of 
his paper is being used to further the nefarious 
ends of the Electro-Libration Company. We have 
not yet heard_from the N. Y. Observer, but it will 
doubtless endeavor to justify its own position in 
the matter by the same excuse offered by the 
editor of the Christian Nation, that “ the 
devil tempted me.” 

But these two letters give us all the argument 
we desire to place the onus upon those who have 
accepted the fraudulent advertisements. The ed- 
itor of one of the most highly respected religious 
papers in the world, who is most careful as to 
what appears in his columns, was justly indig- 
nant at the mere accusation that he had admitted 
such matter. He says he investigated the Elec- 
tropoise and found out ite unsavory character 
before the electrical fraternity had become aware 
of it. The editor of the Christian Advocate, 
another of our leading religious papers, investi- 
gated it and pronounced it a humbug. When 
such men as Drs. Trumbull and Buckley, at the 
head of two of our most conservative and influ- 


ential religious papers, place themselves upon 


record in regard to the Electropoise as they have 
done, will not the editors of the other religious 
papers and of the literary magazines feel it in- 
cumbent upon themselves to look into the matter 
also ? Will not the ministers of the Gospel, 
whose mouthpieces such papers are popularly 
supposed to be, feel it incumbent upon them- 
selves to purge the church of this insidious 
taint? Of ull the religious press, can the Chris- 
tian Advocate longer afford to keep silence on 
this question ? 

Some of the religious press are in fact endeav- 
oring to condone their conduct, and in one case, 
which for the present shall be nameless, have 
abused us for charging them with improper mo- 
tives or conduct. To such, the following verse 
seems sufficiently apropos to warrant its repeti- 
tion : 

Inconsistency. 


some moral teachers of the press 
Seem much averse to others’ teaching, 
And writhe in evident distress 
When one condemns their mode of preaching. 
These now with monumental gall, 
The right to criticise deny us, 
Yet, spurning proof of fraud, they call 
Electropoise electro-pious. 


Encouragement from the New York Health 
Department, 


HEALTH DEPARTMENT, 
Center, Elm and Franklin Sts., 


CHAS. G. WILSON, 
Commissioner and 


President. (Criminal Court Building,) 
CYRUS Epson, M. D., New York, Dec. 1,1894. 
commissioner, 


t'o the Editor of ELECTRICITY. 


DEAR SIR: Your work is excellent and deserving of all 


praise. Yours truly, o 


CYRUS EDSON. 


ELECTRICITY. 


Highly Appreciated. 


To the Editor of ELECTRICITY. 


DEAR SIR: Having readin ELECTRICITY articles and let- 
ters regarding Electropotse. permit me to state, I take 
great pleasure in endorsing the letter of my professional 
brother, Dr. Henry H. Morton, dated November 24, 1894, 
upon that subject (published by you November 28, 1894). 
Feel assured that the “ medical professicn” will cheer- 
fully ald in your meritorious endeavor to suppress 
u frauds” (‘* patented ” or * pious h, and to educate the 
public for their benefit, “ financially ” or * otherwise.” 


Keep up the good work. Reward will come in time. 
Sincerely yours, FRANCIS W. SHAIN, M. D. 
117 Mercer street, Jersey City, N. J. 
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Another Feature of the Fraud Exposed. 


A gentleman who called at the office of the 
Electro-Libration Company, December 3, to see 
Mr. Du Bois, was first informed that Mr. 
Du Bois was out of town. This gentleman then 
went out on the street for a moment, and another 
representative of ELECTRICITY was sent in to in- 
quire for Mr. Du Bois. Meantime the gentleman 
first referred to had re-entered the office and 
sat there waiting. The latter was known to Mr. 
Du Bois, which probably explained his non- 
appearance, but when No. 2 sent in his card, Mr. 
Du Bois appeared, recognizing immediately No. 
1 and greeting him cordially. No. 1 then, after 
some inquiries in regard to the “ Electropoise,” 
mentioned the testimonial from the Smithsonian 
Institution, which has been so widely advertised, 
and the existence of which has been denied in 
ELECTRICITY over the signature of one of the 
Smithsonian Institution officials. Mr. Du Bois 
was evidently embarrassed and said in substance : 
“ Really this has been very humiliating to us, 
because we have found that the trusted agent 
whom we sent to Washington to procure the tes- 
timonial from the Smithsonian Institution mis- 
represented the case to us. He brought back 
what purported to be such a testimonial, but we 
have found upon investigation that he procured 
it by improper methods and that we have no 
right to use it. Itwas signed by Mr. William 
Hitchcock, who was formerly an expert in the 
employ of the Smithsonian Institution.” It will 
be remembered by our readers that we referred 
to General Dyrenforth,of Washington, as having 
received $20,000in the last two years, as stated 
by Mr. Du Bois, for legal services for the 
Electro-Libration Company. It is evident that 
General Dyrenforth still believes the Smith- 
sonian Institution testimonial to be genuine, as 
will be seen from the following letter dated 
November 26 : 

To the Editor of ELECTRICITY. 

DEAR SIR: I have your favor of November 34, and 
would say in reply that for some time I have had 
only one copy lett of the report upon the thermo-electric 
action of the * Electropoljse,” which was made for me at 
the Smithsonian Institution, and that, in response to a 
request from Mr. Du Bols for a copy, I have been obliged 
to send the same to him. Iam sure that he will be glad 


to show it to youor to anyone who may represent you 
if you will call at his office, 1122 Broadway, New York, or 
send there. 

The paper which I have sent to Mr. Du Bots is a copy. 
The original was sent to Europe in relation to some mat- 
ters there. It is to be returned to me soon. Ican assure 
you, however, that the copy which Mr. Du Bois bas now 
is, In every sense, an exact reproduction of the original. 
Very truly yours, 

R. G. DYRENFORTH. 


= R.G. Dyrenforth, Counsellor at Law, Washington, Nov. 
26, 1894. 


We sympathize with Mr. Du Bois in his hu- 
miliating position, and assure him that before 
Evectricity gets through with the Electro- 
Libration Company, with Mr. Du Bois and the 
Electropoise, every one of the fraudulent claims 
will stand on the same basis as that in regard 
to the letter from the Smithsonian Institution, 
and we shall be greatly surprised if Mr. Du 


Bois and his associate swindlers escape the pen- 
itentiary. 
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Dr. De Puy Is Still a Believer. 


To the Editor of ELECTRICITY. 

DEAR SIR: Referring to your inquiry, just now in hand, 
in which you ask, ** Will you kindly advise us whether the 
testimonial which the Electro-Libration Company i8 using 
over your signature is authentic or otherwise,” I hastily 
respond : that in December last I gave to Mr. John E. 
Du Bols, representing the Electro-Libration Company, 
a testimontal of which the following is a verbatim copy: 

(The testimonial is identical with the one 
above, signed W. H. De Puy.] 

This testimonial is * authentic,” and i8 the only one I 
have thus far given to the public, though tn response to 
many private inquiries I have strongly expressed increas- 


-ing confidence in the use of the Electropotse as a 


curative, and also my belief (after extended personal ac- 
quaintance and Inquiry) that the gentlemen representing 
the company in this city—Mr. John E. Du Bois and his as- 
gsociates—are persons of consi ience and incapable of prac- 
tising a fraud upon the public. 

Your letter also encloses an article from the “New York 
Observer,” in which you have marked the following 
quoted paragraph, apparently desiring your inquiry to 
cover it also: ** The * Observer's’ representative sought 
an interview with Dr. De Puy, of the ‘ New York Chris- 
tian Advocate.’ This gentleman said, with no personal 
interest in the Electropoise save that inspired by the 
wonderful good it had done him, he gave the company the 
letter published in another column of the *Observe.’” 
Tne “ Observer”is correct. lts representative did call 
upon me and his report of the interview is substantially as 
given. Nothing was sald about the views of papers or 
pertodicals or their editors. The only question was my 
personal knowledge, and that of friends, of the merits 
of the Electropoise as a curative, and that was given. 

Respectfully and truly yours, 
W. H. DE PUY. 

“ Christian Advocate ” Office, Dec. 8, 1804. 


CURRENT ITEMS. 


A method of electrical heating by which the 
temper of a harveyized armor plate at any given 


point can be drawn and made soft enough toper- 
mit the drilling of bolt holes without affecting 
the surrounding surface has been devised at the 
Homestead plant of the Carnegie Steel Company, 
and has been successfully tested at the Cramp 
shipyards. Before the method was introduced 
it was necessary to leave an entire strip six 
inches in width of the plate unhardened, render- 
ing it at such points penetrable by projectiles, 


Norton Bros., of Maywood, Ill., are using in 
their tin-plate factory an electric locomotive de- 


riving its propelling power from a storage bat- 
tery. The locomotive is 5 feet in length, 30 inches 
in width, and 44 inches in height. Its weight is 
about 5,000 lbs. The battery consists of 24 chlo- 
ride cells, and is charged on the premises 
from a generator which is also used for supply- 
ing power to motors running machines in various 
portions of the plant. The locomotive has dis- 
placed hand labor in pulling small cars loaded 
with tin plate from one part of the factory to 
another. The plant consists of a number of de- 
tached buildings, and the magnitude of the op- 
erations compelled the adoption of some sort of 
mechanical power in transferring the heavy 
material between the several departments. 


Mr. Patrick Doyle, O. E., editor and proprie- 
tor of Indian Engineering, is endeavoring to in- 


duce the companies which own the horse railways 
in Calcutta to adopt electric traction for city 
and suburban lines. He is also stirring up sen- 
timent for a central station for incandescent 
lighting and power. It seems to us that there 18 
a good field in India for the sale of American 
electric and ice-making machinery; much of the 
improved agricultural machinery used at the 
Government colleges and training schools 1s of 
American make, and the Anglo-Indians have 
exalted opinions of the practicability and useful- 
ness of ‘ Yankee notions.” 


A remarkable feature in connection with the 


lighting of Chamberz, a town near Lyons, 18 the 
height of the waterfalls from which water power 
furnishing 2,000 n. P. is taken. The falls on the: 
Isere are eleven miles from the town and furn! 
a headof over 2,000 feet. Theturbines drive seven 
120 kilowatt alternators, the station pressure be- 
ing 5,000 volts virtual. Atthe distributing points 
this pressure is reduced by sub-station traus- 
formers to 110 volts for supply. Another case 
in which water power is being used is nesr Fiume, 
in Austria, where 450 g. P. is taken from the 
Burrida, and the pressure is 3,000 volts, the cur- 
rent being used todrive mills at distances of two 
and one-half and six miles respectively. 


Dec. 5, 1894 
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Popular Electrical Science. 


IV. 
Ligbt Without Heat. 
BY NELSON W. PERRY, E. M. 

In the previous number I endeavored by means 
of a water analogy to give a somewhat clear idea 
of how a variable electric current sets up wave 
undulations in the surronnding ether and how 
by means of these waves energy may be and is 
propagated through space from the conductorin 
which the varying current is flowing to any other 
conductors in space which may be acted upon by 
these etheric waves. I endeavored to make it 
clear that in this transference of energy no such 
thing as “flow” occurred but that the energy 
was propagated from one particle of water to 
another and not by the translation of the wate 
from one place to another. : 

Now in the ether, as in water, there will be one 
wave for every change either in the direction or 
the intensity of the exciting current. If the 
changes in the latter follow each other very 
slowly, the waves which will go out into space 
will be farapart—they will be long,but not neces- 
sarily high. If the alternetions follow each other 
very rapidly the waves which result will follow 
each other with equal rapidity, so that the limit 
to the frequency with which we can produce these 
waves is that of the frequency with which it is 
possible for us to change the direction of an elec- 
tric current. 

We all know that sound is produced by air 
waves, but all air waves do not produce sound. 
There is only a very limited range of air waves 
to which the ear can respond. If the air 
waves are too long, we hear nothing. If they are 
too short or follow each other in too rapid succes- 
sion the ear is also unable to respond and so far 
as we are concerned there is utter silence. So 
with the ether waves, To the majority of them 
none of our senses respond, but throughout a 
very limited range they become sensible. When 
these ether waves follow each other so fast that 
500,000,000,000,000 of them are thrown out every 
second, the eye is able to respond to them just as 
the ear does to sound waves, and we have the sen- 
sation of light. If the waves follow each other 
with less frequency than this the eye can no 
longer detect them and there is darkness, but we 
recognize those of lower frequency as heat. But 
for the vast majority of these waves, from the 
slowest up to the fastest we have no sense organ 
Which will respoud, and so far as we are concerned 
they pass by unheeded. But the fact that I wish 
most to impress is that the ether waves which we 
cannot discern at all by our sensations, those that 
we recognize by the sensation of warmth and 
those which excite the optic verve with the sen- 
sation of light, differ from each otber only in the 
frequency with which they follow one another. 

If we excite these ether waves by means of 
heat. as for instance by heating a solid substance, 
We first set its molecules into vibration and these 
every time they vibrate send out little waves. As 

thé heat increases the molecules vibrate faster and 
faster until they move so rapidly as to become 
faintly visible in the red hot condition of the 
solid. With greater rapidity the light becomes 
white, and then purple, and with still greater 
mpidity they lose their effect npon the eye and 
We no longer see them. We can, however, prove 
their presence by the action which they have 
upon certain chemicals, for they are extremely 
active chemically and are therefore called the 
chemical or actinic rays. 

In our present methods of producing light,viz., 
by means of heat, we are compelled in order that 
we may get a comparatively few rays of sufficient 
rapidity to produce light to produce allof the other 
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rays— from the slowest tothe fastest also. It is just 
as though every time we wished to sound avery 
high note on an organ we were compelled to 
sound all of the other notes on the keyboard 
below it. It would require perhaps but-a single 
stroke on the bellows to keep high C sounding 
for an hour or more, but if al? of the notes below 
high C had to be sounded at the same time in or- 
der that we might get the one note we wanted the 
bellows would have to be pumped with the great- 
est vigor to get any sound at all. 

Now, in our present methods of producing light, 
that is just what we have to do. We want a single 
note—the light note,which is high up on the scale, 
but the only way in which we can depress that 
key is by depressing all of the others below it. 
We expend an enormous amount of energy in 
producing the heat vibrations which we do not 
want, inorder to obtain the comparatively few 
higher vibrations that will be useful to us in the 
form of light. 

If we could find a way of touching the light key 
without sounding those below it, we would have 
a pure white light without heat. It would be a 
very cheap light also, for the reason I have tried 
to explain. 

There are very few who have not given the 
matter some study who really realize how waste- 
ful our present methods of artificial illumination 
are. According to Prof. Tyndall the useful or 
light waves given off from an ordinary gas flame 
constitute only ly of one per cent, of the total 
number which the combustion of the flame gives 
rise to. In other words,we have to expend 99.683 
per cent. of our energy in sounding the lower 
notes in order that we may be able to sound the 
one note—the only note that we want. To express 
it in still another way, to produce a single unit 
of light we have in the gas flame to expend over 
three hundred units uselessly. The incandescent 
lamp does considerably better than this, for it 
converts from 5 to 6 per cent. of the energy re- 
ceived into light. 

But what would we think of a machine which 
took 100 horse power to run it and was only capa. 
ble of doing 5 horse power of useful work ? Yet 
that is the kind of a machine that the incaudes- 
cent electric lamp is, and the gas fiame is still 
worse, for when we expend upon it 100 horse 
power it only gives out 3$, of 1 horse power in the 
formof light. Our present method of production 
of light istherefore one of the most uneconomical 
methods of the transformation of energy made 
use of by man—aid all because we cannot strike 
the single note we want without striking all the 
notes of the octaves below it at the same time. 
We know exactly where the key is, and we know 
full well that if we could but reach it and strike 
it alone we conld produce a cold white hght and 
prodnee over 300 lights at the same cost that now 
givers ns but one. But how to reach the proper 
key is the problem which man has to solve. The 
firetly has solved it, but not man, 

Mr. ‘Tesla bas produced etheric waves of a fre- 
quency of many millions per second, but even 
with this enormous frequency he falls far short 
of that required. He, however, believes that the 


. grand object is attainable, and other scientific 


men agree with him inthis. He has found an- 
other way of producing these etheric waves, and 
that is by what is known as electro-static action, 
and this constitutes his greatest discovery in the 
domain of optical physics. In speaking of this 
he says*: 

“ But powerful electro-static effects are a sine 
qua non of light production on the lines indi- 
cated by theory. Electro-magnetice effects are 
primarily unavailable, for the reason that to pro- 
duce the required effects we would have to pass 
current impulses through a conductor which, 


*Lecture before the American Institute of Electrical 
Engineers, May 20, 1891. 
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long before the required frequency of the im- 
pulses could be reached, would cease to transmit 
them. On the other hand, electro-magnetic 
waves many times longer than those of light and 
producible by sudden discharge of a condenser 
could not be utilized. We conld not affect 
by means of such (slow) waves the static molec- 
ular or atomic charges of a gas—cause them to 
vibrate and emit light. ae 

“It has cecnrred to me, however, that electro- 
static effects are in many ways available for the 
production of light. For instance, we may place 
a body of some refractury material ina closed, 
and preferably more or less exhausted, globe, 
connectit to a source of high, rapidly alternating 
potential, causing the molecules of the gas to 
strike it many times a second at enormous speeds, 
and in this manner, with trillions of invisible 
hammers, pound it until it gets incandescent, or 
we may place a body in a very highly exhausted 
globe and by employing very high fre- 
quencies and potentials maintain itat any 
degree of incandescence, or we may, by means 
of such rapidly alternating high potentials, dis- 
turb the ether carried by the molecules of a gas 
or their static charges, causing them to vibrate 
and to emit light.” 

Here he announces three distinct methods of 
producing light, and he bas produced it by all 
three methods and thus startled the world. 
These methods all involve heat, however, but so 
much Jess heat than ordinary methods that they 
constitute a long step toward the production of 
the ideal light without heat. 

These discoveries set many other scientists to 
work in all parts of the world, and the solution of 
the problem now seems almost within our grasp. 

It has been found that the so called phosphor- 
escent bodies are excited into action so as to 
give light by electrical oscillations entirely too 
slow to produce light directly. Tesla made use 
of these, and found that by their use the light ef- 
fects were considerably enhanced. This is now 
the most hopeful direction of investigation, viz., 
to find some highly phosphorescent substance in 
which we may be able by the electrical means.at 
hand to excite the more rapid vibrations and thus 
bridge over the gap which still stands between 
us and the goal of our desires. 

The latest contribution in this line, which 
however adds little to the knowledge which Tesla 
gave uson the subject beyond a simplification 
of the apparatus required, is by Mr. H. Ebert. 
He has madethe result of his experiments known 
in the last volume of Wiedemann’'s Annalen, Vol. 
liii, p. 144. He uses as his luminous substance 
a button of the so-called luminous paint (calcium 
sulphide). Thisis enclosed in an exhausted glass 
globe. On the ontside of this globe are pasted 
two circles of tinfoil to which connections are 
made to the generating apparatus, When the 
rapidly alternating electro-static charges are 
thus developed in these tinfoil strips on the out- 
side of the globe they excite an intense phos- 
phorescent action in the luminous paint button 
within and a phosphorescent light practically 
withont heat is attained. This style of lamp he 
calls the ‘‘luminiscent” lamp, and of its per- 
formance the following is reported: 

The candle power was found to be about ,} to 45 of 
the amyl acetate standard, which is approximately 
equal to the standard candle in this country. The 
energy expended, being difficult to measure di- 
rectly, was calculated aud found to be only about 


jy of that required to produce the same illumina- 
tion in the amyl acetate standard. 

‘Thus we have as an accomplished fact a light 
with the expenditure of butabout j, of the heat 
ordinarily required. Perhaps the next step will 
be the discovery of some more suitable phosphor- 
escent substance than calcium sulphide, which 
will respond more readily to the keynote we 
strike and give us in its higher harmonic our 
ideal hght—light without heat. 
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Conduit Electric Railways’—4. 
Is There a Solution of the Problem P 


BY JOSEPH SACHS. 


Discussion. — Concluded. 
Mr. Sachs—I would like to ask Mr. Fairchild 
a question right here. Don’t you think, Mr. 
Fairchild, that the construction adopted by the 
Metropolitan Traction Company and also by the 
Third Avenue Railroad Company 18 sufficiently 


_ strong to support any electrical car we have 


to-day ? 

Mr. Fairchild—I omitted to say that; I meant 
to say, excepting the Third Avenue and Broad- 
way construction, they would seem to be strong 
enough for the electrical cars. But as you Know, 
the electric traction is very much harder on the 
rails than cable traction where the headway is 
under three minutes. I know of but one road in 
this entire country, one that was equipped two 
years ago with electric traction, that has stood 
for two years any way decently. There is one 
road in Cleveland, built two years ago this 
month. I heard from the superintendent, in & 
very flattering letter. that it stood up very well; 
it has an eleven inch rail. I think the road in 
Cincinnati also has been standing well after com- 
pletion of four years. It is in Cleveland, Ohio, 
that I considered the construction at the time 
the best in the country with the exception of 
Cincinnati; they are two of the best in this 
country. But you would be surprised to know 
the cost of keeping up electric traction, even 
where the rail is from 75 to 80 pounds, and 
where cars are not run very close together. 

Now, I have got off from the Electric Conduit 
system. The serious point is the insulation, and 
to provide for the expansion and contraction of 
the conductor. I think there is nothing gained 
by the closed conduit or switching in and out. 
It is a question now whether the electric conduit 
is demanded, and if demanded, the point is the 
cost. I can only qualify it by saying that from 
my experience and observation I cannot 82e that 
the demand is very great for it. i 

The President—I would lke to ask Mr. Fair- 
child if he has any figures as to the relative cost 
per mile, including the motor equipment; that is, 
of a cable car running on the ordinary speed or 
headway of 1} or 2 minutes as compared with 
the electric railway. What would the rolling 
stock cost per mile of track ? 

Mr. Fairchild—Do you mean what would it 
cost per mile ? 

The President—What is the cost of a cable 
road as compared with that of an electric road ? 
Every one knows that an electric car costs more 
than a cable car. What would be the difference 
in amile of track assuming the same headway in 
both cases ? 

Mr. Fairchild—I am not prepared to state just 

now, Mr. President. I could give you figures 
later on; the cars in both cases will cost about 
the same; the grips cost all the way from $100 to 
$300; I think the Third Avenue grips cost $300. I 
don't know exactly what the motors cost; I 
should say at least ten or twelve times as much 
as the grips. 

The President—A difference of about $1,000 
per car ? 

Mr. Fairchild—Yes. 

The President— We have with us this evening 
a gentleman who is identified with one of the 


conduit systems, one of the surface contact sys- 


tems, that has attracted a great deal of attention 
and which is, I think, expected to attract further 
attention hereafter. As Mr. Sachs made some 
reference to it, I have no doubt that this gentle- 
man will be glad to take up the thread, and make 


* Abstract of a lecture delivered before , 
Electrical Society, November 1. mea or Ore 
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further reference to it at this meeting. I have 
reference to Mr. R. R. Lundell, who is well known 
to you all, and I hope we shall have the pleasure 
of hearing a few remarks from him. 

Mr. Robert R. Lundell—Mr. President and gen- 
tlemen : I came here to listen and not to speak, 
hut I shall ssy a few words in regard to the mat- 
ter Mr. Sachs spoke of. It isa good scheme, 88 
Mr. Sachs suggested, to operate by the three- 
wire system. But why cannot that be applied to 
au ordinary trolley road in this way between two 
trolley wires and use the ground as a neutral, 
thereby getting 500 volts between each wire and 
the track; that would save enormously in the 
cost of copper. We wauld use the same dyna- 
mos in our power station, simply coupling them 
as they are coupled in the three wire system. 

The President—I want to state for Mr. Lun- 
dell’s information that that system has been in 
operation in several places. 

Mr. Sachs—I would also like to say that that 
particular system is being installed now by the 
General Electric Company, or will be hereafter, 
so I understand. 

Mr. Lundell—Some reference was made to the 
system which we have been trying at 59th street, 
and Mr. Sachs stated it has been running. I 
want to state that it is running. We are running 
it to find ont whether it develops any weak nesses, 
but we have not found any yet. We are ready 
to show it to anybody. As to the storage bat- 
tery there, I do not believe everybody under- 
atands what service it is performing. With us 
we must have something to start those relays. 
We can do that in two ways, either with a small 
battery or we can start it mechanically. Of 
course, as soon as we have once got the current, 
if we do not accidentally miss it, we ongut to go 
along all right. But the trouble is to make good 
contact on the contact rails, and therefore where 
you have a sectional rail we have found that it is 
exceedingly difficult to make a good contact. 
We may ride over a switch and lose the contact, 
and cannot go along in that case. Therefore it 
is necessary to carry a small battery to pick up 
after losing contact. To pick up you do not 
want amperes, but you need volts. We cannot 
pick it up unless we have volts. It won’t go 
through the car wheels—it won't go between the 
car wheel and the track unless the rails are very 
bright indeed. The resistance otherwise will be 
so great that the electro-magnet does not re- 
spond. With the local source of electricity we 
can do away with a great deal of electric track 
construction which wonld make a complex sys- 
tem. We do away with the complications at 
switches aud cross-overs. The storage battery 
isa very small one, but it carries the car through 
emergencies, and will even bring a car back to 
the station in case of break-down. Now, that 
battery is not used as an ordinary battery is 
used on storage battery roads. I want to call 
attention to the difference in this way. On the 
storage battery roads we expect one set of bat- 
teries to carry our car about twenty miles be- 
fore ıt is re-charged again, and experience has 
shown that this is too much. There has not yet 
been any battery that could stand such a long 
run continuously. Now, we do not expect this 
battery to do any such great feats. Weonly ex- 
pect it to carry us at the maximum +4, $ or ,/, of 
a mile. So we are using. very small battery. 
Only one thing is necessary, and that is to get 
back again or pick up the magnet after losing 
contact. Fortunately we found sucha battery, 
and the battery we are using dves not weigh 
anything at all like the batteries such as storage 
battery cars usually have; consequently we do 
not call that any objection. The reason why Mr. 
Johnson and wyself adopted this particular kind 
of system is this: the slotted conduit is all right 
provided it is built deep enough to suit the 
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climate. In Europe we can get along with a 
fairly shallow conduit because the conditions are 
not so severe and the streets are in better condi- 
tion. In Wasbington we ought to be able to 
get along with almost the same as they do in 
Europe, but in New York we need something 
extremely substantial and we need the conduits 
very deep and well drained. ‘There is no ques- 
tion in my mind, if we take the conduit in 125th 
street, which I understand is very deep, that we 
can put the trolley wire in there and makea 
success of it. But the problem is to get a sys- 
tem for a city that is cheap enough, and that is 
the reason we abandoned the open-slot, because 
we thought the cost would necessarily be great, 
due to the enormous size of the conduit. We 
adopted the switching device which we have—I 
mean the electro-magnet—for the simple reason 
that the electro-magnet has shown itself to be 
positive. We have seen this in our telegraph in- 
struments. We are ready now to put the system 
in for $30,000 per mile, double track, which 18 
cheap enough. 

Mr. Sachs--I would like to ask Mr. Lundell 
what is the voltage between the contact rail and 
the track, which I understand is the return. 

Mr. Lundell—We average 300 volts. On the 
first experimental road we used 300 volts. If we 
increase the voltage we have necessarily got to 
have a better insulation. And I think that be- 
tween 300 and 400 volts is all we ought to use in 
conduit construction. 

Mr. Sachs—Another question. Does that $30,- 
000 mean double track, ties, rails and everything 
complete ? 

Mr. Lundell—No. That means what we put 
in—the electric part; I failed to explain that. 


The cost of 830.000 simply includes the eiectric 


equipments, without rails or ties. 

Mr. Sachs—In figuring the cost of a road and 
comparing it with cable or open conduit, it is 
necessary to go from the bottom up, for the 
reascn that in the openssiot conduit when you 
figure the cost there you start right from the 
bottom and go up, and when you say $50,000 or 
$60,000 or more per mile, it. means from the be- 
ginning tothe end. I think, therefore, that the 
surface contact system or any system, or even 
the trolley, should be compared with the open- 
slot conduit in that way—we should start with the 
beginning, and consider rails, ties, and so forth, 
in the entire cost. Butin my mind you cannot 
put down a good track for less than $10,000 per 
mile, Perhaps Mr. Fairchild can give usa better 
figure on that. Now then, simply add $10,000 
for single tracks, or $20,000 for double tracks— 
add $20,000 to the $30,000 and you get $50,000 a 
mile, Then add the increased cost of each car 
equipment in the way of storage batteries, be- 
cause the motor equipment is the same whether 
you use a single motor or & double motor. But 
there is another point there which I want to 
bring out and that is this: that the system 
I showed this evening, which was tried at Coney 
Island, gave me quite an experience with surface 
contact roads. Whether they have storage bat- 
teries or not does not enter in the problem. The 
point about it is this: it is a question of dollars 
and cents and how much current is lost by leak- 
age, You find that on a road like the Broadway 
road or the Third Avenue road, where the cars 
run on very slight headway, your current would 
be going and you would not know where it went. 
The next question, and an important one, is sım 
plicity and positive action. You can never get 
actual positive action avd safety in apy system 
in which there exists a large number of moving 
mechanisms located in the roadbed. No matter 
how positive they are, there is always the chance 
of uncertainty. It may be one in ten thousand 
or one in a million, but that one in the million 
may block your whole system. 
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Mr. Stetson—I would like to ask Mr. Lundell 
whether as a business matter he considers it good 
policy to carry around in his cars, at 5 cents 
for every 150 pounds, a large storage bat- 
tery to provide for the connection and picking 
up when possibly that storage battery can be 
done away with. I think it would be very much 
cheaper to have a pair of horses to draw the car 
back than carry the batteries in cases where it is 
not necessary. 

Mr. Lundell—We never call upon a storage 
battery except at the time we wish to use it. I 
find that by actual measurement with ten pas- 
sengers in the car it makes but very little differ- 
ence as far asthe storage hattery is concerned. 
The battery weighs only 1,500 pounds and takes 
care of itself. Itis always sealed up and being 
charged continuously, and we never look at it. 

The President—I would like to askif Mr. Field 
would not give us a few words. He is an expert 
in electric traction. 

Mr. C. J. Field—I did not intend to talk on 
this subject, but I have got warmed up as I lis- 
tened. It has been my experience with street 
railway people that it is not a question of invest- 
ment with them, but itis rather a question of 
where they are going to stand when they have 
spent their money. I find street railway people 
the most liberal I have had to do with in the 
electric business. You are meeting men who are 
spending millions and who are ready to spend 
it liberally provided they are getting a fair 
showing, that they are getting something for 
their money and can see where the dollars and 
cents will come in on their return. I would like 
to make a few suggestions on the comparative 
operation of cable and electric roads. I have 
been gratified to find that in the operation of 
street railroads in this country the electric shows 
a lower operation rate per car mile. In a good 
cable road the cost is in the neighborhocd of two 
cents per car mile. Westarted a few years ago 
with electric roads at a cost of five or six cents 
per car mile, which, compared with our horse 
roads at ten and eleven, we thought very good. 
We have got down now to power stations furnish- 
ing power and charging in ordinary repairs in the 
vicinity of one cent per car mile. It is not gen- 
erally known for the reason that so many street 
railway companies want to keep matters from the 
public. It has come down to even under one 
cent per car mile. But the fact remains that as 
we go along and see the difficulties we have to 
contend with, and as time goes on, I think where 
we have heavy traffic in certain conditions we 
have got to have aconduit. It is not going to 

compel the trolley to get out of the way any 
more than the trolley compels the horse-car roads 
to apply for electric franchises. It is going to 
raise difficulties witb some of the companies that 
have a clause in their franchise compelling them 
to put in an electric conduit when a success. But 
treating it fairly and squarely, there are two 
cities in the country where it is going to put out 
the overhead trolley. I believe in overhead trol- 
ley; well built and well equipped, in certain 
cases, it isathing of beauty and a joy forever. 
And such a road put in as it has been put in in 
some cities has cost a good many thousands of 
dollars per mile. Some of you might be sur. 
prised if I should say that in one city where I 
had the pleasure of establishing a system the 
Cost of our system was up tc $70,000 per mile for 
a single track. We had the pleasure there of 
paving the street from curb to curb. That was 
about $20,000, but that is of course an excep- 
tional case. In regard to the different points of 
the conduit : The Siemens Halske conduit which 
was used at Budapest has been moditied by the 
American managers in this country in some rad- 
lcal form which has not been spoken of to-night, 
and I know they have got their conduit in shape 


the double trolley wire. 


which would fill all the requirements of the 
American conditions. The conduit is a double 
one and plays between the two tracks, but each 
track is really a separate conduit, both of which 
however havea common yoke and manholes. I 
think the conduit which is going into New York 
here may be said to be a modification of the 
Siemens-Halske conduit. I understand the 
Siemens-Halske Company had the contract 
partly agreed upon and it came to the question 
of patents and they could not agree. On the 
question of closed conduits I think that of 
Messrs. Johnson and Lundell a good system. It 
has strong points of merit about it, and I think I 
Can say it will perhaps be adopted for trial on 
some roads. The strong argument in favor of 
that form of conduit is that you have no uncer- 
tain element as you have with the open slot con- 
duit. It is not a question of direct cost of the 
open conduit, but the question of clearing the 
right of way for the conduit structure, which can 
vary from 100 to 300 per cent. of the cost of the 
conduit itself. A closed conduit gets rid of this 
item of uncertainty. That uncertain item is one 
that is going to make a company hesitate in 
going shead with any open-slot conduit system. 
The many pipes buried below the depth of the 
ties make this item very large sometimes. ‘Lhe 
voltage is also an important question. I believe 
in putting in enough copper because a little 
more copper does not cost so very much and we 
save in operation. On the question of the three 
wire system that is being tried in some cases 
overbead, I think that on a heavy system there 
is going to be a strong objection to it. Those of 
us who have had any experience with the Edison 
three wire system and keeping it in balance, I 
think will appreciate in a measure the difficulties 
of balancing a three wire railway system. And 
particularly if we divide it up between the two 
tracks as has been shown. Ido not think any 
open conduit is going to be a success except with 
If we have a single 
trolley conduit we can easily get a short circuit 
between the wire and the structure. The saving 
in copper would not be so material in using a 
single wire when we consider the disadvantages, 
I do not know as I have any more notes on this 
subject. 

The President—I want to say that we have with 
us this evening Mr. E. A. Merrill, and I know 
we should be all pleased to hear a few words 
from him. | 

Mr. E. A. Merrill—I have seen the three wire 
system in operation and I think the balancing is 
a great difficulty. Now, on the Bangor road 
they havea three wire system of distribution and 
frequently in going up steep hills on one side of 
their system they would have to take off the 
trolley and put it on the other wire. How much 
itis out of balance nobody knows. The same 
thing, I believe, was tried in Milwaukee. There 
they found the same question of balance. There 
they have water power and plenty of reserve and 
they did not notice it so much. I know a road, 
however, where they did notice it and had to 
abandon it. They also found a great deal of 
trouble with leakage. I would like to ask Mr. 
Lundell a question about his system, if the con- 
tact sections that were insulated were very far 
from each other? Now, I should think that un- 
der certain conditions of weather the insulation 
between two pieces of contact rails would be so 
low that there would be sufficient leakage to 
make the section connect with the rail under the 
car and in that way leave exposed a live section 
in a position to shock horses and people and 
makea very considerable amount of trouble. The 
question of copper, it seems to me, is another 
controlling item. The difference between 800 
volts and 600 volts is in the ratio of 9 to 36, or 
four times. And it is not a very large road that 


puts in an investment of $100,000 to $150,000 in 
copper, and when you come to multiply that by 
four you are getting up very high, and the ques- 
tion of the amount of copper that is found neces- 
sary to give any results to-day is a very serious 
question. 

Again, the storage batteries in the Johnson and 
Lundell systems is another one that presents 
many serious features. The question of weight 
itself does not seem to be a serious one, when 
you take it as to passengers, but when you come 
to add 1.500 to 2,000 pounds to the weight of the 
car you have added a considerable item. Another 
thing is that the batteries are used a very short 
part of the time. Current must be passing 
through them and they must be affected by the 
variation of the voltage which would occur along 
the road. This fluctuation of the voltage may at 
times give your batteries too much while at 
others the batteries may be feeding into the line. 
In either case the operation of the batteries un- 
der such conditions would perhaps be affected. 

Mr. Lundell—-The first question, about the 
leakage between rail and rail. That is a question 
which we thought of before, and we not only cut 
out the sectional rail from the line but weconnect 
it to the ground. The distance is very short be- 
tween rails. Weare, however, going to use four 
feet space between for the reason that we will 
put a long brush underneath the car. We may 
just as well throw away that much sectional rail. 
As to the voltage, we run at 300 and sometimes it 
falls to 275, while the batteries practically are 
about 280. If we had an enormous battery then 
it would be true that the battery would actually 
feed into the line, but where we have a small 
battery it is not the case, the battery and line 
act together. 

Mr. Fairchild—The statement made by Mr. 
Field, as I understood him, does not agree with 
my observations, and perhaps others understood 
him as I did. I understood him to say that elec- 
tric and cable roads in certain conditions in some 
cases were operating at about the same cost per 
car mile. He referred only to power. As far as 
my observation goes, cable roads as a general 
thing under the same conditions operate cheaper 
than electric roads as a whole, That is referring 
only to power. 

Mr. Field—I think I know of one road that 
has cable and electric cars both and the electric 
cars are showing on total expense almost the 
same as the cable and the expenditures are such 
that they are going to abandon their cable lines, 

The President—I want to state with referenca 
to the use of storage batteries, it being a subjec. 
with which Iam somewhat familiar, that there 
might not be so much fear and trembling con- 
cerning the battery used in the Johnson and 
Lundell system as has been asserted this even- 
ing. Iam familiar with most of the storage bat- 
teries. The storage battery as employed here 
may help you out under various conditions. But 
I do not wish to pronounce myself eitherin fa- 


` vor or against the surface contact system, be- 


cause it is a matter I do not know enough about. 
Now, gentlemen, the hour is advancing, and if 
there is no other gentleman to take part in this 
discussion, I would ask Mr. Sachs to give us a 
few brief closing remarks. 

Mr. Sachs—I have so many notes that I really 
do not know whether to begin at the beginning, 
atthe end or at the middle, or run one way or the 
other. But I will take up Mr. Stetson’s remarks 
first and discuss them. Mr. Stetson and Mr. 
Fairchild also have both compared the conduit 
construction to the cable. Mr. Field, on the 
other hand, has shown us that he, by actual ex- 
perience, kaows of roads, and has installed roads 
and operated roads in which the operating ex- 
penses are, that is, as far as power goes, less than 
the cable, and that the total expenses, including 
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interest on capital invested and everything, are 
the same. Now, then, if the operation as regards 
the cost of power is the same the total operating 
expenses would certainly seem to me not to come 
above that of cable in an electric conduit system. 
Although our track equipment includes car equip- 
ment and would perhaps be higher with the elec- 
tric system, still we must consider the power 
house, which is really the heart of the whole 
system, and as we well know, the power houses 
of the Metropolitan Traction Company and the 
Third Avenue road haye not been inexpensive 
toys, mainly on account of their location and the 
immense cost of the machinery necessary; 
whereas with the electric system we might have 
gone up into the woods and. burned anything we 
could find and get the same results. 

I do not believe that the electric conduit rail- 
way will at all hurt the interests of the electric 
traction companies, and believe that both it and 
the trolleys have their own respective fields, 
separate and distinct from one another. 

But the point I wanted to bring out, and I 
thought I did bring out, is that the conduit will 
be an expensive affair, and being expensive will 
be only used in the larger cities and by large 
corporations, | 

Now, in regard to the location of the insulator 
and wire, I be'ieve it is much better to hang the 
insulator high and dry in the conduit than to 
support it from the sides or bottom. As regards 
underbearing contact and the expansion and 
contraction of the contact wire, I would say that 
if we used ordinary copper wire supported at in- 
tervals, even though it may sag between the in- 
sulators at one time of the year or be taut at an- 
other, the underbearing trolley will always push 
up againstit and conform to the irregularities. 

As regards surface leakage in the insulators, 
that can be done away with by having a long 
surface and also by having as few insulators as 
possible. The longer the surface the less leakage. 

In regard to the gas in the conduit, T cannot 
say very much, because I have never seen the 
phenomenon in the way that Mr. Fairchild 
speaks of it. 

Now, I would say in regard to the alternating 
system, I think that it is coming tothe front, and 
I think that we can produce an alternating sys- 
tem of traction and at a low cost of copper by 
putting in thealternating current and using some 
form of gear, or by directly connecting the al- 
ternating current motor to the car axle in some 
way. 

As regards the surface cortact system, I want 
to answer Mr. Lundell that there is just this one 
point. In my operations with the system which 
I have described I have found something which 
is more important than the leakage and that is 
the uncertainty of the cutting in and out of the 
sections and the action of the switching devices, 
There isalways the liability of leaving one of the 
sections alive. If it is not caused through leak- 
age from that section which may be alive under 
the car it can be caused in several other ways, 
and it is a matter of possibility, in fact proba- 
bility, that a section may be left in connection 
with the feeder, caused by the failure of a mag- 
netic switch or relay to act. I think that even 
though this may be but a very slight possibility 
it becomes an element of the greatest danger on 
any road over which there is considerable traffic 
and which passes through a crowded thorough- 
fure. 

Mr. Field brought out an excellent point, that 
where the conduit system is wanted it is nota 
question of cost. Something is wanted that is 
sure to operate after it is put in. We have not 
got an operative cheap conduit system, although 
the various surface contact systems are compar- 
atively cheaper than the open-slot conduit, but I 
believe we can install an open-slot continuous wire 


conduit which, although quite expensive, will be 
operative. 

As regards the uncertain element which Mr. 
Field spoke of, that is true in a great many cases, 
but in the construction which is being put down 
in Lenox avenue by the Metropolitan Traction 
Company they have practically a clear road. In 
either case it would be exactly the same with the 
cable or the electric conduit, between which, I 
think, we must make comparison. 

In regard to the two wires, I believe that is 
unnecessary. I think we can usea single wire 
and structure by adopting the three wire dis- 
tribution. I think in the form I have shown it, 
while it may not be perfectly balanced, still vari- 
ous devices can be arranged to keep the system 
in balance. I again want to‘make mention of the 
alternating cnrrent. Here we can get an ex- 
tremely low voltage on the supply wires, from 
which the leakage occurs,while we can distribute 
the current economically at a very high tension; 
that in such a system where we can use 100 volts 
or sO On supply wires we can certainly very 
readily use a single wire and the structure. 

The storage battery as spoken of, in the sur- 
face contact system, I think, is simply adding 
another item of uncertainty and additional com- 
plication. The storage battery strong enough to 
pick up the magnet is used and has'been used by 
myself and by many before me. I do not see 
where the necessity comes inof putting in a large 
storage battery, weighing 1,500 pounds or over, 
for the purpose spoken of. I think if we want to 
use a storage battery we should simply have it 
strong enough to pick up the magnet after the 
contact is lost. 

I do not mean to say that the surface contact 
system cannot and will not work, because I be- 
lieve with an exceedingly low voltage a system 
may perhaps be devised which would be oper- 
ative under certain conditions, but I believe that 
that system must be absolutely simple and be 
free from the many small mechanisms which are 
inherent in the electro-magnetic class to which 
Messrs. Johnson and Lundell’s systems belong. 
I think that a much simpler cutting out mechan- 
ism can be devised, and as an example of a simple 
system of cutting in and out the sectional cou- 
tact E would again like to make reference to the 
Lineff and similar systems which I have shown 
this evening. 

The alternating system here also presents vari- 
ous features, I believe that success may possibly 
be attained by the use of an alternating current 
reduced to a very low voltage at the surface con- 
tact and by the adoption of some exceedingly 
simple and absolutely positive method of cutting 
inand out the sections. But even then such 
systems would not be generally applicable and I 
believe thata perfect and operative system of this 
kind will be but very little cheaper than an open- 
slot conduit under the same conditions, 

In closing, I would like to say, and I think 
there are many who will agree with me in saying 
that an open-slot conduit system can be designed 
and operated, but thatit issimply a question with 
those who are to put up the money. From what 
I can see I think this item is the principal one 
which has prevented and still prevents the in- 
stallation of a conduit system. 

(Concluded. ) 
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“ In India,” says All the Year Round, “the 
intrusion of snakes into dwellings has been pre- 
vented by laying two wires before the doors and 
around the house, which are connected with an 


Induction apparatus. When a snake proceeds to 
crawl over the wires he makes contact and re- 
ceivesa shock which either kills him or effeetu- 
ally scares him. In a somewhat similar way, 
delicate wire netting, attached to a battery, is 
used to ward off the attacks of that terror of the 
night in hot climates—the mosquito.” 


The Chemical Theory of Accumulators?—y, 


BY E. J. WADE. 

As regards the negative electrode, it is almost 
invariably assumed that only normal sulphate is 
produced during discharge, and yet it is here 
more especially that such an action is most 
difficult to understand, for. troublesome as it 
may be to oxidize lead sulphate, it is many times 
more troublesome to reduce it, except in almost. 
infinitesimal quantities. 

M. Darrieus has indeed recognized this diffi- 
culty, and endeavcred to explain it by propound- 
ing the theory that the formation of sulphate at 
the negative electrode takes place in two stages. 
First, suboxide of lead (Pb’O) is formed pre- 
sumably at the expense of the water in the elec- 
trolyte-—and then this substance is acted upon by 
the acid, and converted into a mixture of normal 
lead sulphate and metallic lead, the latter serv- 
ing a8 a nuclens to the former and not being 
further attacked; but such an explanation does 
not really advance matters any further than the 
simpler one given above, which assumes a direct 
formation of lead sulphate round a metallic 
nuclens. i 

Although such a suggestion does not before 
appear to have been made, nor, indeed, such a 
compound isolated, yet it would be a real helpin 
this connection to assume the formation of a sub- 
sulphate of lead (Pb°SO‘) corresponding to the 
sub-oxide Pb?O. This latter substance is with 
difficulty distinguished froma mixture of mo- 
noxideand metallic lead (in fact, it is described 
as such in some text-books) when under the ac- 
tion of chemical re-agents; and, in the same 
way, the sub-sulphate would act like a mixture 
of normal sulphate and metallic lead when sub- 
jected to analysis. It would, too, in all proba- 
bility, have a considerable condnuetivity and, 
therefore, be easily reduced on charging, while 
its color would no doubt be some shade of gray. 
‘‘Sulphating” would consist in the conversion 
of a molecule of sub-sulphate into two molecules 
of normal sulphate, l 

Pb'SO: + SO! = 2PbS0', 
and only when this had taken place would it be 
possible for that formation of peroxide to begin 
which causes such a rapid drop of E. M. F. 

Particulars are given in Prof. Ayrton’s paper 
as to the variations in hardness of the active ma- 
terial during discharge, and it will be found that 
while the positive paste became exceedingly 


hard that at the negative gradually became _ 


sofier, a fact which does not seem compatible. 
with the formation of one and the same com- 
pound, i. e., normal lead sulphate, at both elec- 
trodes, but rather favors the theories Just given. 
The reactions that occur when charging sec- 
ondary cells must necessarily depend on those of 
discharge, the one being the reverse of the other 
so faras the ultimate products are concerned; 
that is tosay, if lead and peroxide are both con- 
verted into lead sulphate on discharge, on charge 
lead sulphate is converted back to lead and lead 
peroxide; if only lead monoxide is produced on 
discharge, then the charging reactions will be 
similarly modified. The same thing holds good 
of the electrolyte. If on discharge hydrogen 
sulphate is absorbed and water eliminated, water 
must be absorbed and hydrogen sulphate elimi- 
nated when charging. In any case the cycle of 
changes must be such that the cell is restored to 
exacily the same state on its completion 88 at its 
commencement; for the cumulative effect of any 
reactions not complying with this condition will 
ultimately destroy the reversibility of the cell 
altogether, and, as a matter of fact, these do 1D 
practice determine its efficiency and life. 


"From “ The Electrician,” London. 
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In the third article of this series it was stated 
that if tho chemical reactions when charging 
were exactly the reverse of those occurring 
when discharging, then the back or counter 
g. M. F. in the former case would be exactly the 
same as the E. M. F. generated in the latter case. 
Now, in practice this never happens. Even after 
full allowance has been made for the internal 
resistance of the cell, the charging E. M. F. is 
always higher than the discharging E. M. F. by 
some considerable amount. Asa typical case to 
illustrate this point the curves given in Fig. 2 
have been constructed from data furnished by 
Prof. Ayrton in his Paper on the ‘‘ Working 
Efficiency of Secondary Cells.” Curve b shows 
the variation of E. M. F. of a cell while discharg- 
ing, expressed in relation to the ampere-hours 
contained in the cell, the point at which the 
discharge is stopped being arbitrarily assumed 
to correspond to emptiness. It is really, there- 
fore, the ordinary discharge curve of E. M. F. 
(which is expressed in terms of the ampere- 
hours given out from the cell) but plotted back- 
wards ; a is a similar charging curve, and is of 
the usual well-known form, for in this case, on 
the assumption made above, the ampere-hours 
put into the celland the ampere-hours contained 
in the cell are one and the same thing. By plot- 
ting the two curves in this way, so that points in 
the same vertical line correspond to similar con- 
ditions of the cell, as regards the ampere-hours 
it contains, in both operations, a very interesting 
comparison may be made between them, and one 
which brings out relations to each other that 
might not otherwise be noticed. 


_ It will be observed that for approximately the 
first two-thirds of the charge, the E. m. F. is 
higher than that of the corresponding periods of 
discharge by practically a constant amount—in 
this instance nearly 0°14 volt; but that from this 
point onwards the difference between them con- 
tinually increases until the cell is quite full, and 
even after that the £E. m. F. still continues to rise. 
The only attempt to explain the high E. m. F. of 
the cell when charging appears to have been that 
of Messrs. Gladstone and Hibbert, who ascribe it 
entirely to the local strengthening of the acid in 
and around both electrodes consequent upon the 
reduction of the lead sulphate they contain. This 
theory, though extremely plausible, is hardly 
consistent with the whole facts of the case. If it 
were correct, then the local weakening of the 
acid on discharge ought to be equally marked 
provided the current in both cases is the same, 
and the accompanying E.M. F. as much too low 
as the other is too high. Instead of this it will 
always be found that throughout the greater 
Portion of the discharge the £. M. F. is but very 
slightly below what is required to correspond to 
the strength of acid indicated by a hydrometer 
inserted in the main body of the liquid. This 
may be readily seen by reference to the dis- 
charge curve b (Fig. 2). At the commencement, 
when only six ampere-hours have been taken 
from the cell, its £. m. F. is 2:04 volts, which cor- 
responds to acid of specific gravity 1°205 (see 
Fig. 1, article N 0.4); while towards the end, 
when only ten ampere-hours remain in the cell, 
its E. M. P. 18 two volts, corresponding to acid of 
specific gravity 1'165, and these figures are ap- 
Proximately the same as those actually observed. 
If the same points are taken on the charging 
curve, it will be found that the E. m. F. at one of 
them is 2:13 volta, corresponding to acid of spe- 
cife gravity 1-300, and at the other 2.22 volts, 
Corresponding to acid of specific gravity 1°400— 
values far above that ever attained by the 
bulk of the acid. l 
oe this, the experiments of Messrs. Dun- 
P and Wiegand have proved conclusively that 
usion from the interior of the electrodes takes 
place most easily and rapidly when a cell is fully 


charged, and becomes more and more impeded 
as the charge is withdrawn, owing to the clog- 
ging up of the pores of the active material with 
lead sulphate. It follows, therefore, that if the 
difference between the £. m. F.’s of charge and 
discharge were caused by imperfect diffusion, it 
would be greatest when a cell was empty, and 
least when full; whereas a reference to Fig. 2 
will show that exactly the opposite is the case. 

The most conclusive proof, however, that the 
high charging £. Įm. F. cannot be ascribed to the 
rapid accumulation in the electrodes of the sul- 
phuric acid liberated by their reduction, lies in 
the fact that the same phenomena occurs to an 
equally marked extent in a form of secondary 
cell in which the electrodes are perfectly solid 
and not in any way acted upon by the electro- 
lyte—namely, Groves’ gas cell. The theoretical 
E. M. F., according to Thomson's law, due to the 
com bination of oxygen and hydrogen is 1°48 volts, 
and the E. m. F. of these cells when discharging 
is always below this value; but, neverthelese, the 
E. M. F. of the cell when charging may be forced 
up as high as 3°5 volts by sufficiently increasing 
the current density. 

To say that this is merely the ordinary well- 
known polarization effect always observed when 
dilute sulphuric acid is decomposed with plat- 
inum electrodes explains nothing, although it is 
the usual way of meeting the difficulty. The laws 
of thermo-chemistry still demand that appropri- 
ate chemical reactions must be taking place, 
otherwise this high E. M. F. would not exist, and 
to discover what these are requires a considera- 
tion of the electrolysis of dilute sulphuric acid 
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in some little detail. It is generally assumed 
that the acid breaks up under the action of the 
current into hydrogen (H?) at the negative, and 
sulphion (SO?) at the positive electrode. Ac- 
cording to modern views of electrolysis, some 
portion of the hydrogen sulphate in solution al- 
ready exists in a dissociated form as free mole- 
cules of H’ and SO’, which are attracted to either 
electrode as soon as a difference of potential is set 
up between them, their place being at once taken 
by others; so that, if this assumption is correct, 
the water plays no direct part in the process, but 
merely serves as a solvent and a medium in 
which dissociation can take place. 

The hydrogen passes off at the negative elec- 
trode; but the sulphion cannot exist in a free 
state. nor can it in the case under consideration 
enter into combination with the substance of the 
positive electrode. According to earlier notions, 
it reacted with the water present, reforming 
hydrogen sulphate with the liberation of oxygen. 

SO! + H?0 = SO'H’ + O. 

In 1878, however, Berthelot discovered persul- 
phuric acid [H’(SO')*], and showed that it was 
the primary product at the positive electrode 
when dilute normal sulphuric acid was subjected 
to electrolysis. According to this theory, the 
free sulphion combines with sulphuric acid in- 
stead of with water, thus— 

H:SO! + SO: = H’ (SO*)’, 
and it is this reaction that is the cause of the 
high £. M. F. required to produce the decompo- 
sition, for persulpburic acid is one of those com- 
paratively rare compounds, termed ‘‘ exother- 
mic,” whose formation is accompanied by an 
absorption of energy, and which liberate energy 


on decomposition. The compound is, however, 
au exceedingly unstable one at ordinary temper- 
atures, and the bulk of it immediately under- 
goes decomposition at the electrode, reacting 
with the water and passing back tothe normal 
acid with the liberation of oxygen. 

H?(SO')? + H?O = 2H’SO* + O. 

This reaction, no doubt, forms part of the 
electrolytic series, and the energy liberated is re- 
stored to the circuit; but the small percentage of 
the acid that diftuses into the electrolyte, und 
there undergoes a more gradual decomposition, 
gives up its energy in the form of heat. In 
this case, however, the decomposition is not such 
a complete one, and generally takes place in two 
stages, hydrogen peroxide being the intermedi- 
ate product, and afterwards breaking up into 
water and oxygen. 

H*(SO')? + 2H’O = 2H’SO‘ + H’O’, 
H'O’ = H’O + O. 
( To be continued.) 


Symbols and Abbreviations.* 


Referring to the letter which we reproduced 
in our fast issue, from the Electrical 
World, we should like to offer some remarks, 
The writer says that one of the fundamental 
principles (by the way, we have never yet seen 
apy authoritative enunciation of these so-called 
principles) of the Congress system is ‘‘ to use 
script or oblique letters as symbols for quanti- 
ties and perpendicular letters for the names of 
units or their abbreviations.” Now, script letters 
such as those shown both in the Electrical 
World and in this paper are perpendicular let- 
ters. If it was necessary then to substitute per- 
pendicular letters at all for oblique ones, we 
cannot see any valid reason whatever for prefer- 
ring script to block letters. For ease in reading 
and in writing, the latter are very much to be 
preferred, though, strange to say, M. Hospitalier 
seems to think otherwise. The greatest practi- 
cal use which will be made of any system, apart 
from books, will be by the large army of profes- 
sors and lecturers, and the time which would be 


‘saved to them and their students by the adoption 


of the easy M and H instead of the troublesome 
French script is a matter for consideration. One 
thing is certain, that they would have to learn 
how to write a new alphabet. Apart from this, 
the block letters have been and are being used 
by nearly all the leading writers on magnetism 
of the present day. Ewing, Fleming and S P. 
Thompson all use them in their well-known 
work; and, mirabile dictu, the secretary of the 
committees which recommended the use of script 
letters, Prof. Nichols, of Cornell University, in 
his newly published Laboratory Manual of 
Physics and Applied Electricity, himself uses 
repeatedly, between pp. 201 and 205, block: letters 
to represent magnetic quantities, Regarding 
the vexed question of C or J for current strength, 
we are decidedly of opinion that to use J would 
oblige teachers to explain the French use of the 
word “intensity,” and that this would lead 
students to form a totally wrong idea of what 
strength of current actually means, In short, 
as Prof. Jamieson has tersely put it in his stric- 
tures on the Committee’s recommendations, 
this word “ intensity” has no meaning to Euglish 
speaking people when used in this sense, and 
would very likely never be used. Why then pre- 
fer the initial letter of ‘ intensity,” a word which 
will never be heard, before that of the word 
“ current,” which is in cdustant use by British, 
Americans, and foreigners alike? If the Amer- 
ican Institute of Electrical Engineers adopt the 
symbol Z to represent current, they will prove 
false to the recommendations of their own Badge 
Committee, which, in the face of the reeommen- 


* From The Electrical Review (London.) 
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dations of the Congress Committee, adopted as 


their mystic symbol the well-known formula 


E | 
C=: (For illustrations, see the Flectrical 


World, December 2, 1893, p. 424.) Does not 
this look somewhat like a tacit vote of censure ? 
It is evident that Prof. Macfarlane agrees with 
Prof. Jamieson’s sugge ition about the use of the 
solidus ( /) instead of the colon ( : ) for per. In 
regard to his other objections, we may take an- 
other opportunity of discussing them more in 
detail. 

(Why will our esteemed contemporary, the 
Electrical World, persist in making iteelf ridic- 
ulous on the unit question ? If it only could see 
itself as others see it, it would find some way to 
atop the silly vaporings on units and nomencla- 
ture that are constantly making it the laughing- 
stock of the electrical community. If now our 
system of linear units were based on 7 then— 
oh! no, we have gotten off on the wrong tack 
now;—but the point is that the Electrical World 
editorially indorses the use of script or oblique 
letters as symbols for quantities, and perpendic- 
ular letters for the names of units or their ab- 
breviations, and then, as if in sarcasm, wses per- 
pendicular letters as symbols for quantities, 
But this was probably only another slip of the 
pen such as that which caused the same joarnal 
(heaven save the mark!) to say—‘‘ the ratio of 
the circumference to the diameter would be 
unity.”—EDb. ] 


—_— 


An Incandescent Lamp Antedating Farmer 
or Goebel. 


The Dundee (Scotland) Advertiser contained 
the following annoancement in its issue of July 
31, 1835 : 

Mr. Lindsay, a teacher in town, formerly lec- 
turer to the Watt Institute, succeeded, on the 
evening of Saturday, 25th July, in obtaining 8 
constant electric light. It is upwards of two 

ears since he turned his attention to this sub- 
ject, but much of that time has been devoted to 
other avocations. The light in beauty surpasses 
all others, has no smell, emits no smoke, is inca- 
pable of explosion, and, not requiring air for 
combustion can be keptin sealed glass jars. It 
ignites without the aid of a taper, aud seems pe- 
culiarly calculated for flax-houses, spinning- 
mills and other places containing combustible 
materials. It can be sent to any convenient dis- 
tance and the apparatus for producing it can be 
contained in a common chest. 


A few weeks later the inventor made the follow- 
ing statement : 


Brilliant illumination will be obtained by a 
light incapable of combustion, and on its iptro- 
duction to spinning-mills conflagrations there 
will be unheard of. Its. beauty will recommend 
it to the fashiorable, and the producing appar- 
atus framed may stand side by side with tLe 
piano in the drawing-room. Requiring no air 
for combustion and emitting no offensive 
smell it will not deteriorate the atmosphere in 
the thronged hall. Exposed to the open air it 
will blaze with undiminished luster amidst tem- 
pests of wind and rain, and being capable of sur- 
passing all lights in splendor it will be used in 
lighthousesand for telegraphs, The present gene- 
ration may yet have it burning in their houses 
and lighting their streets. Nor are these pre- 
dictions the offshoot of an exuberant fancy or 
disordered imagination, They are the anticipated 
results of laborious research and of countless 
experiments. Electricity, moreover, is destined 
for mightier feats than even universal illumina- 
tion. 


It is evident that Mr. Lindsay was an early 
worker in the incandescent lamp field, and more 
than evident that he was a good prophet. 


Telegraphic portrafture, or the telegraphic 
transmission of portraits, which has been ac- 
complished with more or less success both here 
and abroad, is strongly advocated by M. Bertil- 
lon, the inventor of the system of identification 
now practised by the Paris police. He believes 
that it can be used with great effect in rapidly 
sending from place to place the pictures of crim- 
inals as an aid to the police of other cities. 


To Reduce Flesh. 


Prof. F. B. Badt's Advice to His Fat Friends. 


Prof, F. B. Badt, of Chicago, has had printed 
for the benefit of his many friends who are 
troubled by too rapid growth in waist measure- 
ment a little folder showing what a man may 
eat and what he should avoid if he wants to pre- 
serve a normal weight. Asa testimonial for the 
suggested treatment the Professor states that his 
own weight was reduced about fifty pounds two 
years ago and that he now hasnotrouble in keep- 
ing it down. He says: 


Obesity is an over accumulation of fat under the skin and 
around certain internal organs. Health cannot be long 
maintained under excessive obesity, as the accumulations 
of fat in the chest and abdomen occasion serious embar- 
rassment to the functions of the various organs in those 
cavities. 

A luxurious, inactive or sedentary life, with over-indul- 
gence In sleep, over-feeding and the excessive use of alco- 
holic liquors are tre causes. Fatty, starchy and saccharine 
food of any Kind is especially hurtful. 

Indigestion, sleeplessness, nervous tndecision, palpita- 
tion of the heart, irregularity of the bowels, rheumatism, 
gout, neuralgia, dlabetes decipiens. and many other come 
plaints are usually directly traceable to the same causes, 
even if not accompanied by obesity. 

Proper care of the skin, cold baths in the morning, mas- 
sage, plenty of exercise and proper diet will cure these 
co nplaints. 


The less exercise the stricter should be the dlet. 


SUGGESTED BILL OF FARE. 
MAY TAKE 


Soups, etc. 
Beef, Mutton and Chicken Broth. 
Fish, all Kinds. 
Meat. 
Lean Beef. Lean oe Chicken. Game. 
IES. 
Vegetables, 

Asparagus. Cauliflower. Onions. Celery. Cresses. 
Spinach. White Cabbage. ‘Tomatoes. 
Radishes. Lettuce. vreens. Squasn. Turnips. 
Bread and Faritnaceous Articles. 

Stale Bread and Toast, Sparingly. 

Gluten Biscuits. 
Desserts, Frults, etc. 
Grapes. Oranges. a Berries. Acid Fruits. 
drinks. 

Water, plentifully, If excretion of urea ts deficient. Pure 
(preferably distilled) 2 Water, especially before 
breakfast. 

Tea or Coffee without sugar or milk. Wine occastonally. 
Exercise plentifully. 


AVOID 
Fat, thick soups, sauces and spices, hominy, oat 
meal, maccaroni, White and sweet potatoes, rice, beets, 
carrots, starches, parsnips, puddings, ples, cakes, all 
sweets, milk, water df urea is inexecess), alcoholic drinks, 
malt liquors. Avold water in excess with meals, 

Note 1—Gluten flour Is excellent food for general family 
use, If $8 not medicine. 

Note 2—Pure distilled water, of %rdinary temperature, 
say about 70° F., is to be preferred to any mineral water, 
as its dissolving power Is greatest. 

Do not drink Water immediately before or afier your 
meals. The rule of Bistnarck’s physiclan 18 as follows: 

1 tumbler ot Water one hour before breakfast. 
1 s * 50minutes *’ se 


1Giuten Bread. 
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1 
Do not take medicines of any kind! 


If Prof. Badt’s advice to fat men is as well re- 


ceived as his practical electrical handbooks have 
been, he will be doubly honored. 


Recent letters from India inform us that the 
electric light is displacing gas light wherever 
ample water power for running dynamos is 
available. In Jeyporea gnas generating plant 
which for many years hud been engaged in mak- 
ing gas from castor oil has closed its works, and 
the electric light company has installed an efti- 
cient plaut fitted with several United States 
patented appliances. The cost of making gas at 
Jeypore was 4.56 a thousand cubic feet, and 
owing to the engineering difficulties in the way 
of mains, much of the output was delivered to 
customers in tanks holding 50,000 cubic feet. 
We are pleased to learn that the proprietors of 
the gas works have built the electric lighting 
plant, and turned their gas generating plant into 
a manufactory of lampblack. We advise other 
owners of gas works to go and do likewise. 


Mr. Allen, of Melbourne, Australia, has in- 
vented an electric submarine torpedo boat which, 
he maintains, can be sunk to any depth, and can 
be run as fast ag a surface boat. It can be kept 
submerged for fifty or sixty hours. 


e 


ELECTRIC LIGHT ACCIDENTS. 


(From our London Correspondent.) 


On Satnrday, November 10, in the afternoon, 
an accident occurred in one of the streets of the 
city of London which is to receive the attention of 
the Board of Trade. While a man was driving aone 
horse brougham along Cannon street his horse 
suddenly fell, shaking viclently. The driver 
and his companion both jumped down to the as- 
sistance of the animal, but were unable to do 
any good as they received severe electric shocks, 
Meanwhile the horse’s body was being shaken to 
and fro on the roadway; it was foaming at the 
mouth and blood was issuing from its nostrils, 
About three minutes after it was dead. Simul- 
taneously two of the main boxes of the City of 
London Electric Lighting Company exploded, 
the covers being forced off. Three men who 
were injured had to be taken to St. Bartholo- 


mew’s Hospital. The company give the cause . 


of the explosion as the ignition by the electric 
current of an accumulation of gas. The whole 
of the circumstauces are to be reported to the 
Board of Trade. Similar accidents have vc- 
curred in a number of piovincial towns within 
the past year or so, but pone with such serious 
results. At Bournemouth recently a horse was 
killed, some dogs upset and considerable damage 
done by a very similar affair, and the Board of 
Trade held an inquiry into the matter. At Glas- 
gow, also, early in November, several main box 
covers were blown off aud several people injured, 
though not very seriously. Electrical engineers 
in London are giving a good deal of attention to 
this matter, endeavoring to find some means for 
preventing these accidents. The gas companies 
seem to be the most to blame in the matter. 


LEGAL NOTES. 


The Weston Electrical Instrument Company 


has filed bills of complaint in the United States. 


Circuit Court at Philadelphia against Queen & 


Co. alleging infringement on plaintiff's patents on 
measuring instruments and on galvanic batteries. 


The real estate, machinery, rights, patents, 
privileges and appurtenances of the Thomson- 
Houston Electric Company of New York have 
been sold under foreclosure. This company was 
originally the East River Electric Light Com- 
pany, but getting into difficulties changed its 
name to the Thomson-Houston Company of New 
York. Last Jannary it went into the hands of 8 
receiver. The Holland Trust Company, as trus- 
tee for the bondholders, foreclosed on the prop- 
erty of the concern in default of the interest on 
$600,000 of mortgage bonds. 


The sheriff bas reeeived three executions 
against Bloomer Brothers & Co., electrical con- 


tractors at No. 26 Cortlandt street, New York, 
aggregating $2,289, in favor of the following 
creditors : Davidson Ventilating Fan Company, 
2005; Bryant Marsh Company, $701 ; Stanley « 
Patterson, $683. 


The suit of the Mather Eleztric Company of 


Manchester, Conn., against the Waring Electric 
Company has been settled, the defendants bav- 
ing agreed to pay the plaintiffs $913.71, and 
$45.64 costs. 

A judgment for $31.955 on notes has been en- 
tered avainst the Eastern Electric Company of 
New Brunswick and J. F. Zebley, a New York 


broker, in favor of the Edison General Electric 
Company. Zebley is the indorser of the notes. 


A trolley car on a Philadelphia line a few days 
ago caught fire, and the frightened passengers 
were frantic in their efforts to get out. Two fat 
men endeavored to squeeze through the doorway 
at the same time and got wedged in so that they 
could not budge either way, and the air was rent 
with groans. With some assistance from the 
pressure of the crowd within, they finally suc- 
ceeded in getting through the door and of the 
car. Itwas a narrow escape—for them. The 
other passengers got out without injury. 
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The Great Western Mfg. Company Confesses 
Judgment. 


The Great Western Manufacturing Company 
confessed judgment in the U 8. Circuit Court 
at Chicago, Dec. 1, on a note for $15,000 payable 
to Mary J. Lamb, who has loaned the corpora- 
tion large sums at various times. The company 
has a capital stock of $1,500,000, represented for 
the most part by patents and franchises. Its 
liabilities are $300,000 and its assets are said to 
amount to $700,000. 


Lectures at Union College. 

Prof. Landreth of Union College is arranging 
for a series of lectures on the various practical 
applications of the electric current, to be deliv- 
ered before the students of that institution this 
winter. i 


General News. 


———— 


What is Going on in the Electrical World. 


Jersey City, N. J.—An electric light plant is 
to be putin at the High Service pumping sta- 
tion. | 

Columbiana, Ohio.—This village is preparing 
to putin a complete electric light system and 
waterworks plant. 


Georgetown, 8. C.—Marks Moses has taken 
the initiatory steps towards establishing an elec- 
tric light plant here. 


Chattanooga, Tenn.--The sale of the Chat- 
tanooga Electrice Light Company’s plant has been 
postponed until December 20. 


Galesville, Wis.—The village board has passed 
a resolution granting a fifteen-year franchise to 
D. M. Benton & Co. for electric lighting. 


Peekskill, N. ¥Y.—The board of trustees has 
given a franchise to the Peekskill, State Camp 
and Mohegan Railroad Company for its proposed 
trolley road. 


Elwood, Ind.—The Elwood Electric Light 
and Street Railway Company have received the 
Insurance on their plant, recently wrecked, and 
will rebuild at once. 


Appleton, Wis.—The Appleton Edison Elec- 
tric Light Company is said to have decided to 
byild and operate an interurban railroad from 
Appleton to Kaukauna. 


Macon, Ga.—This city and Atlanta are pow 
within speaking distance of each other by means 
of the loug distance telephone line which was 
formally opened last week. 


Green Bay, Wis.—The Wisconsin Telephone 
Company has completed its long distance metal- 
lic circuit between Milwaukee and this city and 
the line is now in operation. 


Egg Harbor, N. J.—-The question of building 
an electric light plant and waterworks isagitating 
the people of this place, with good prospects that 
the improvements will be made, 


Brockport, N. ¥.—The application of the 
Brockport Electric Company for an order of 
volu itary dissolution bas been granted. The 
Company was capitalized at 315,000. 


Omaha, Neb.—The Citizens’ Electric Light 
and Power Company has been awarded the eon- 
tract for street lighting for one year at $109.50 
per lamp for 200 or more are lights. 


i Pierce City, Mo.— Preliminary arrangements 
ave been made for the organization of the 
Pierce City Telephone and Messenger Company, 
which will start with a capital of $20,000. 
any, N. Y.— The annual report of State 
ogineer Adams will contain a recommendation 
that electric power be used as a method of pro- 
Pulsion for canal boats on the State canals. 
Youngstown, O.— The Orient Electrice Works 
48 resumed operationsand will likely continue. 
$ he company does not anticipate aby more 
rouble from the Edison company on account of 
patents. j 
Elizabethport, N. J.—The Singer Machine 
i orks here will henceforth be lighted by elec- 
aa instead of gas. ‘The company will gener- 
its electricity the same as for many years it 
has made its gas, 
cide net amton, N.Y. ~~ Capitalists here are con- 
ne the building of an electric road from 
nghamton east to tap the following towns: 


ELECTRICITY. 


Conklin, Kirkwood, Corbettsville, Great Bend, 
Hallstead and New Milford. 


Rochester, N. Y.—Geneva Valley Park is to 
be made an attractive resort, aud a fleet of elec- 
tric launches will be put on the river to add 
to the pleasure of visitors. A Philadelphia com- 
pany has the scheme in hand. 


Mt. Holly, N. J.—The Mt. Holly, Lumberton 
and Medford Railroad and the Vincentown 
Branch Railroad have been leased by the Penn- 
sylvania Railroad to a company who will operate 
them under the trolley system. 


Greenfield, Ind.—O. C. Irwin has asked the 
court to appoint a receiver for the Greenfield 
Electric Light and Power Company. The com- 
pany has been in existence two years. The lia- 
bilities and assets are unknown. 


Springfield, I11.—-A project is now on foot to 
put in a new system of electric lights at the Uni- 
versity of Illinois and telephonic connections be- 
tween all buildings, The plan is to run the 
wires underground through pipes. 


Oskaloosa, Ia.—The Edison Light Company 
of this city has lately purchased of the Siemens 
& Halske Company of Chicago two 125 x. w. 
direct current finches giving them the pref- 
erence over the machines of the parent company. 


Reading, Pa.—The firm of Matthews & Hart- 
man who received a patent on an antomatic elec. 
tric lighter on October 2, bave already fitted up 
a number of engine houses with it. The appli- 
ance starts the fire instantaneously with the 
movement of the engine. 


Toronto,Cau.—Sir Adolphe Caron, Postmaster- 
General, who lately visited New York to examine 
the postal electric service there, was favorably 
impressed with the utility of the system, and it 1s 
probable that steps will be taken at once to in- 
troduce the system in Canada. 


Wheeling, W. Va.—The Jnlelligencer states 
that the project of erecting a waterworks and 
electric light plant combined at Elm Grove for 
the benefit of the residents of that village and 
those living between that point and this city is 
rapidly assuming a definiteness which assures its 
consummation. 


Flushing, N. Y.—The Newtown. Railway 
Company has obtained a franchise to operate an 
electric system in the town of Newtown from 
the point bordering on Long Island City to the 
Flushing line. ‘The company already has a 
franchise to operate in Long Island Cily and 
also in Flushing. 


Kalamazoo, Mich.—The city council has 
ended the lighting controversy by voting to buy 
the Kalamazoo Electric Company's electric appa- 
ratus anda site for $12.600, aud contracting with 
that company to run lights until the plant is in- 
stalled at 25 and 50 cents per light for midnight 
and all-night lamps. 


Islip, N. Y.— Application bas been made to 
the Islip town board by a syndicate composed 
of the Austral Hotel Company and the Electrical 
Construetion Company of New York for a 
franchise to run a trolley line from Brentwood, 
L. I., southward to Bay Shore, and thence to the 
westerly boundary line of the town. 


Detroit, Mich.—Greene Pack, Albert Pack 
aud H. A. Everett have petitioned the city coun- 
cil for a railway franchise on about thirty miles 
of our streets. The petition sets forth that the 
company expects to build a rapid trausit railway 
upon the most approved plan and with the best 
of modern machinery and appliances. 


Kansas City, Kan.—It is stated that Robert 
Fleming, the Euglish capitalist, who is the chief 
financial backer of the Kansas City Cuble Rail- 
way, has recently purchased a large interest ip 
the West Side Electric road, and the Inference 
drawn from this is that the roads will be consoli- 
duted aud placed under one control. 


Batavia, N. Y.—The New York Construction 
Company have asked for a franchise to construct 
an electrical street railway in this village. ‘The 
proposed route of the road is through the prin- 
cipal streets of the village and to Horseshoe 
Luke. It is proposed to use either the trolley 
system or carbon motors as a motive power. 


Cape Girardeau, Mo.—Gannon Bros. have 
purch.sed the Home Electne Light plant of 
Hartsell & Son bere and will put in new ma- 
chinery, consisting of a 1,000-hght incandescent 
and a 50-light are machine, ‘They have a con- 
tract for lighting the city for ten years with 
twenty-two arc lights, to be run by them in con- 
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nection with the waterworks plant, which will be 
in operation on or before the 1st of January. 


Akron, 0.—The local street railway system 
is to be greatly improved. The Sprague motor, 
hitherto used, is to give place to a new machine 
supplied by the Walker Manufacturing Com- 
pany of Cleveland. Itis of the single reduction 
type, baving but one-half of the present gear- 
ings. It will be of twice the horse power of the 
present Sprague motor. , 


Clarksburg, W. Va.—The Clarksburg and 
Su burban Street Railway Company, whose in- 
corporators are R. S. Gardner. Lee H. Vance, 
Marcy McD. Price, C.M. Hart, J.H. Horner and 
Frank Mattox, has been granted a franchise for 
twenty-five years by the town council of Clarks- 
burg to use and occupy certain streets of the 
city for the construction and operation of a street 
railway to be run by electricity. 


Salt Lake City, Utah.—The waters of the 
Provo cañon are to be utilized in generating 
electricity for the operation of machinery of any 
magnitude and at distances embracing all the 
towns of Utah County, Eureka and Salt Lake 
City. Incarrying out the project surveyors are 
now upon the ground ` at which it is proposed to 
construct thedam and it is said that behind it is 
capital abundantly capable of carrying out the 
project. 

Newark, N. J.—The New Jersey Street Rail- 
way Company have asked the Board of Free- 
holders for permission to run a double track 
trolley line from the end of the Consoliduted 
Traction Compasy’s line through Clinton Town- 
ship, South Orange and Milburn. The same 
company also petitioned for a franchise for an 
electric road through the township of Bloom- 
field, the town of Montclair. and through the 
townships of Verona and Caldwell. 


Westport, Conn.—Francis W. Marsh, of 
Bridgeport, Charles Fable, F. D, Ruland, M. D., 
W. E. Osborne and Charles Harris, of Westport, 
have given notice that they will petition the 
coming Legislature to incorporate them as the 
Westport aud Southport Tramway Company to 
build a trolley line from Lyons Plains in Wes- 
ton to Westport, through Westport to Sauga- 
tuck, thence to Green Farms and Southport, 
there to connect with the system of the Bridge- 
port Traction Company. 


Syracuse, N. Y.—The Electric Engineering 
and Supply Company has just completed what is 
thought to be the largest and finest switchboard 
ever constructed for the electric lighting equip- 
ment of a hotel. It was designed by L. W. Em- 
erick for the new Hotel Raleigh in Washington. 
The switchboard is composed of Italian marble, 
brass and birdseye maple. Its dimensions are 
7 x 10 feet, and through its aid complete control 
of over 4,500 lights can be exercised by one man‘ 


Winchester, Ohio.—The construction of the 
Manchester and Northern Railroad, an electrie 
line between Manchester and this city, via West 
Union, a distance of 24 miles, has been revived 
and indications are that it will be built. Frank 
E. Holliday, the projector of the scheme, who 
recently secured the franchise, has, it is said, 
sold his interest in the road to the Highland 
Construction Company of Chicago, who were 
oo time ago awarded the contract for building 
the line. 


Milwaukee, Wis.—The plant of the Milwau- 
kee Are Light Company has been sold to four of 
the directors who were incorporators of the 
company. The directors who have assumed con- 
trol of the business and of the liabilities are 
F. C. Ehlers, Charles Kirchhoff, Jr., J. J. 
Kempf and Dr. W. H. Earles, the latter being 
president of the old company.—-A bill authoriz- 
ing this city to establish and maintain an electric 
hehting plant is to be presented at the next ses- 
sion of the Legislature for its action. 


Harrisburg, Pa.—The Conewago Water and 
Water Power Company has been granted a char- 
ter at the State Department. The company pro- 
poses to operate the water power of the Susque- 
hauna River at or near Falmouth and at such 
other points as may be found available by the 
company, The aggregate water power to be con- 
trolled is abont 10,000 m. P., which will be ntil- 
ized for the purpose of generating electricity 
and transmitting it over the wires of the com- 
pany to any given distance within a radius of 35 
miles. 

Traverse City, Mich.—The Boardman River 
Electrice Light and Power Company gave a grand 
banquet on the 27th ult. in celebration of the 
formal opening of their electric plant. Guests 
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were present from all over the 
them prominent people. 
the Boardman River. The dam is 700 feet long 
and the works the most extensive in Michigan, 
operated on the tri-phase system. It is one of 
Traverse City’s most extensive enterprises, re- 


quiring a large investment. Frank Friederich is 
President of the company. 


Hamilton, 0.—The Hamilton Canal Boat 
Company has purchased a warehouse in Dayton 
and the line may possibly be extended to Toledo. 

he new company has bought from the Miami 
Transportation Company the franchise for the 
use of the berme bank for the erection of poles, 
wires, etc., for electric power. Of this company, 
ex-Senator J. C. Richardson, of Lockland, is 
president, John W. Clements, of Hamilton, sec- 
retary and treasurer, Chas. T. Hayman, of Cin. 


Cinnati. vice-president, and J. Č. Richardson 
general manager, : 


Fillmore, N. Y¥.—The Northern Allegany 
Telephone and Electric Light Company, organ- 
ized a few months ago, has opened a line from 
Fillmore to Wellsville with an extension to the 
village of Hume. The line is equipped with 
copper wire and was built for less than $100 a 
mile. The officers of the company are: Presi- 
dent, Charles Ricker; vice president, J udge 
S. M. Norton, Friendship; secretary and treasu- 
rer, I. 8. Hunt, Belfast; execntive committee, 
Frank 8. Smith, Angelica; S. M. Bartlett, Cuba, 
and J. R. Hodnet. 


St. Louis, Mo.—A bill introduced in the city 
council and passed the first reading provides for 
the formation of a new telephone company and 
for the erection of its wires, poles. construction 
of conduits and other apparatus. The promoters 
are J. A. J. Schultz. William J. Kurtz, Thomas 
J. Ward, I. Ricord Gradwell, J oseph M. O’Shea, 
Andrew J. Haley, Louis J. Oswald and T. J. 
Hennessey. The annual rates for the use of 
telephones is $60 for business houses and $48 for 
residences. The compensation offered to the 


city is the use of a number of telephones, not to 
exceed forty, free. 


State, many of 
The plant is located on 


Schenectady, N. Y.—P. C. J. De Angelia, . 


the special master appointed by the court, will, 
on the 3d of Janvary next, sell all the property 
of the Schenectady Street Railway Company. 
The property includes the lamps, buildings, 
franchises, charters, patents, contractsand leases. 
also the machinery and electrical appliances and 
apparatus belonging to the equipment of the 
atreet railway. An important item in the prop- 
erty to be sold is 797 shares of the capital stock 
of the Schenectady Illuminating Company and 
658 shares of the capital stock of the Schenec- 
tady Gas Light Company. 


Bangor, Me.— An electric street railroad is to 
be built from Norway to Paris. A company has 
been organized and directors elected. J. Man- 
chester Haynes and Orville Baker are large 
holders of the $25,000 worth of stock issued. 
Another electric railroad is projected from Bry- 
ant’s Pond to Andover, connecting the Grand 
Trunk Railroad with the lake region and fine 
fishing and hunting grounds. This route will 
wind along the fertile valley of the Androseog- 
gin about twenty-three miles, and connect the 
villages of Bryant’s Pond, North Woodstock, 
Rumford Point, Rumford Center, Milton, North 
Rumford, South Andover and Andover. 


Savannah, Ga,—A petition for the incorpora- 
tion of the Chatham Electric Light and Power 
Company has been filed in the Superior Court. 
The petition sets forta that the incorporators are 
Messrs. George Parsons, Henry Parsons, J. H. 
Jobuston, J. N. Harriman, Edward J. Thomas, 
C. S. Hardee ani Pope Barrow. Tbe purpose 
of the company isto furnish lights by electricity 
in the city of Savannah and immediate neighbor- 
hood for streets, lanes, squares, roads, buildings, 
rooms, wharves aud all other places where lights 
are desired, The capital stock is $25,000. There 
seems to be no doubt that this is another move 
on the part of the City and Suburban aud Coast 
line people against their competitors, the Elec- 
tric Railway Company. It is well known that 
the Jatter company owns $125,000 of the $375,- 
000 stock of the Brush company, which at pres- 
ent furnishes light for the city. 


Pittsburg, Pa.—A coal operator here who is 
a strong advocate of machine mining, and who 
recognizes the disadvantages this district labors 
under in competing markets owing to heavy 
freight rates and the cheaper production of ma- 
chine mined coal in Ohio and other Western 
States, says: ‘ Pittsburg thin vein operators 
with their superior quality of coal have it in 
their power to force the equalization and in do- 
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ing it will add double value to their properties. 
When this is fully realized there will be a harvest 
for electric and mining machine builders. In 
this district alone there is in sight now over 
$1,000,000 worth of work for them: That com- 
pany which will enter this field and prove to the 
operators the value to them of their machinery 
will be liberally rewarded in getting all the work 
it can do for years to come.”—Three Pittsburg 
street railway companies were chartered at Har- 
risburg last week. to wit : The Baum Street Rail- 
way Company, capital. $10,000; the Highland 


"Park Street Railway Company, capital, $25,000, 


and the Liberty Traction Company, capital, 
$70,000. 


INCORPORATIONS. 


The Connersville Gas and Electric Company, Conners- 
Ville, Ind.—to manufacture and supply electric Nght and 
gas. Capita! stock, $150,000. Promoters: H. W. Miller, C.F. 
Mosier, Geo. W. Combs. 


The Nokomis Electric Light and Power Company, No- 
komis, Ill.—to furnish electric light, etc. Capital stock, 
$10,000. Promoters: R. E. Cornelius, Geo. Bliss, Garret 
Carstens. 


The Merced River Power and Water Company, San 
Francisco, Cal.—to build, own and operate railways, 
bridges, telegraph and telepbone lines, water works, 
fumes, dams, and distribute water, electric and other 
power for all purposes. Capital stock, $1,000,000. Promo- 
ters : G. A. Wulkop, Merced, Cal.; Summer W. Bugbee, 
Oakland ; H. L. Norton, F. C. Roberts, W. S. Morgan, San 
Francisco. 


The Stockton Gas and Electric Company, San Franci co, 
Cal.—to manufacture, use and transmit gas and electrt- 
city for light, heat and power, etc. Capital stock, $1,000,000. 
Promoters: August Muenter, Stockton, Cal.; W. B. Koll- 
myer, Chas. C. Green. F, W. Longee, Kob’t M. Welch, Edw. 
R. Taylor, San Francisco ; Edw. Barry, Oakland. 


The Dynamo-Electric Malntenance Company, Hoboken, 
N. J.—to make co.tracts ; maintain electric dynamos, mo- 
tors, Wires, fittings and appliances. Capital stuck, $500,- 
000. Promoters: Geo. F. Dinsmore, Rob’t S. Ashe, Boston, 
Mass.; Leon Abbett, Jr., Hoboken. 


The Dearborn Electric Company, Chicago, I.—to manu- 
facture and seil electrical apparatus and electrical sup- 
plies. Capital stock,.$25,000. Promoters: T. C. Rafferty. 
Chas. Messer, J P. Rafferty. 


The J. J. Norman Company, Chicago, Ill.—to manufac- 
ture and deal in electric appliances, hardware. etc. Cap- 
ital stock, $100,000. Promoters: J.J. Norman, E. A. Lau- 
son, A. Nott. 


The Luling Electric Light and Power Company, Luling, 
Tex.—to furnish the city of Luling with electric light and 
power, and buy and sell electrical supplies. Capital stock, 
$20,000. Promoters: W. R. Johnson, David Gregg, F. B. 
Starr, Jr., H. Kletnsmith, all of Luling. 


Th> Citizens’ Light and Power Company, Sullivan, Ind. 
—to supply light, heat and power. Capital Stock, $15,000. 
Promoters: Noah Crawford, Silver Cheney, Mary A. Craw- 
ford, Sullivan. 


The Tacoma Traction Company, Tacoma, Wash.—to 
construct and operate street and other railways, build 
sidewalks, streets, etc. Capital stock, 500.000. Promoters: 
Stuart Rice, Geo. B. Blanchard, Chas. 8. Fogg. 


The Merchants’ Electric Company, M arceline, Mo.—to do 
electric lighting. Capital stock. 86,000. Promoters : Geo. 
W. Early, W. A. Cates, W.A. Cannon, of Marceline. 


The Jamaica Construction Company, Haddonfield, N. J. 
—to bulld, construct and equip electric street rallways. 
Capital stock, $100,000. Promoters: Edw. Iisley, Walter 
C. Smith. Philadelphia, Pa.; Jno. McNetil, Haddon- 
tield, N. J. 


The Toltec Coal Company, Denver, Col.—to buy, sell and 
work coal lands, construct and operate electric railway in 
connection with same, etc. “Capital stock, $50.000. Pro- 
moters : Pliny F. Sharp, John McNell, Paul Lantus, of 
Denver. 


The Shore Electric Company, Red Bank N. J.—to manu- 
facture and generate electricity, Nght, heat and power, 
etc. Capital stock, $100,000. Promoters: Frederic W. 
Ward, Kast Orange, N. J.; Harry P. Chandler, Newark, 
N. J.; Percy Ingalls, Verona, N. J. 


The Standard Electric Company, Philadelphia—to sup-. 


ply electric light, heat and power. Capital, 61,000. Incor- 
porators: Joseph A. Goodfellow, ‘Thomas M. Carlin, Irvin 
S. Deakin, James Nolan and Otis Egan. 


The Magnetawan Tanning and Electric Company, To- 
ronto. Capital stock, 850,000. Incorporators: Cecil G. 
Marlatt and Wilbur T. Marlatt, of Oakville, tanners ; John 
Waldie, lumber merchant, and William Cameron, sales- 
man, Of Toronto, and Robert J. Watson, tanner, of Burk’s 
Falls, Can. 5 


The Portland and Yarmouth Electric Rallway Com- 
pany, Por land, Me.—to establish and operate an electric 
railway line. Capital stock, $200,000. Edward 8. Perry, of 
New Haven, Conn., 18 president of the company; James 
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O. Mayo, of Naugatuck, Conn., vice-president, and John 8. 
Bradley, of New Haven, Conn., treasurer. 


The Mount Washington Electric Ratlroad Company, 
Baltimore—to build and operate an electric Tailway line. 
Capital stock, $150,000. Incorporators:; George R. Webb 
William G. Webb, Charles W. Hatter, Oscar C. Martinet 
and John W. Middendort. 


The Union Electric Company, Hallstead, Pa. Capital 
stock, $10,000. Directors: B. Franklin Bernstein, James 
T. Du Bois, Theodore H. Hays, Hallstead;: John A. Moore, 
Garrett Bogart, George M. Hallstead, Scranton; Alfred 
A. M. Creary, New York. 


The American Gas Engine Electric Company, Chicago. 
Capital stock, $250,000. Incorporators: F. M. Charlton, 
John D. W. Rowe and Erik Akerberg. 


The Chicago Electric Protective Company, Chicago, has 
certified to an increase Of capital stock to $150,000. 


The Goldfield Water, Gas, Electric Light and Power Com. 
pany, Goldfield, El Paso County, Col.—to supply the town 
of Goldfield with light, etc. Capital stock, $100,000. In. 
corporators: Peter J. Frederick, Alois Koch and John L. 
Fragu. 


Woven Wire Brushes. 


The Belknap Motor Company of Portland, Me., are the 
patentees and manufacturers of the best Woven Wire 
Brush on the market. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED NOVEMBER 2%, 1894. 


ELECTRIC RAILROADS AND APPLIANORS. 


529.701. Closed-Conduit Electric Railway. Charles G. 
Burke, Brooklyn, N. Y. Filed Feb. 10, 1894. 

529,797. Closed Conduit for Electric Kailways. Frederick 
L. King, Chicago, Hl. Filed Jan. 15, 1894. 
529,829. ‘Trolley-Wheel. Frederick Lepper and William 
Wighton. Toronto, Canada. Filed Sept. 22, 1898. 
529,836. Conudutt Electric Railway. Leonidas C. Pressley, 
San Francisco, Cal. Filed Feb. 6. 1894. 

529,908. ‘l'rolley-Wire Support and Coupling. Aaron P. 
Gould, Canton, Ohio. Filed March 7, 1894. 

530,083. Supply System for Electric Railways. Zebulon 
Foster, Chicago, 11L Filed March 7, 18%. 


DYNAMOB, MOTORS, ETC. 


529,688. Means for Supporting Motors in E ectric Locomo- 
tives. Walter S. Adams, Philadelphia, Pa. assigpor 
to John A. Brill, same p’ace. Filed Nov. 9, 1893. 

529,710. Sectional Thermo-Electric Generator. Harry B. 
Cox, Hartford, Conn. Filed Jan. 31, 1894. 


529,711. Thermo-Electric Generator. Harry B. Cox, Hart- 
ford, Conn. Filed Jan. 31, 18%. 
529,77 Commutator-Brush for Dynamos. George Forbts, 


London, Englaud. Filed aug. 8, 1892. Renewed April 
14, 1894. 

529,918, Alternating-Current Generator. John F. Kelly, 
Pittstield, Mass.. assignor to the Stanley Laboratory 
Company, same place. Filed Aug. 18, 1594. 

529,992. Conductor-Coll for Armatures and Field Magnets, 
and Method of Makirg Same. Emra W. Alexander 
and Henry Groswith, Philadelphia, Pa. Filed Sept. 2, 
1893. 

530,032. Electric Elevator-Motor. Wendell C. Fletcher, 
St. Louls, Mo., agsignor of one-half to Edward W. 
Moon, same place. Filed June 14, 1894. 


TELEPHONE AND TELEGRAPH APPARATUS. 


529,818. Telephone. Alfred Son and Androv Carl- 
son, Chicago, Ill. Filed Oct. 9, 1894. 

529.826. ‘Telephone-Switch. Edgar S. Combs, Rochester, 
N. Y., assignor of one-half to Irving Paine, same 
place. Filed Oct. 9, 1894. 


SIGNALS AND SIGNALING APPARATUS. 


529.759. Electric Signal for Railway Crossings. Daniel 
W. Smith, St. Loals, Mo., assignor, by direct and mesne 
assignments, of two-thirds to Alfred Bevis and Chas. 
H. Longstreth, same place. Filed Sept. 10, 18%. Ma 

529,812. allroad-Signal. Charles Selden, Baltimore, ma. 
Filed Jan. 4, 1894 

529,894. Signaling Apparatus for Telephone-Exchange 
Systems. James H. Cary, Malden, assignor of one- = 
to Luther P. Bryant, Northampton, Mass. Filed Mar 
17. 1894. 

529,920. Signal for Cable Railways. Gottfried F. erry 
and Frank Faltinowsky, New York. Filed May 8, A 

529.949. Electrical Danger-Signaling System. William 4. 
Phillips, U.S. Army. Filed May 29, 1893. walter 

529.984. Electric Signal Apparatus. Horace E. Waler, 
Richfield Springs, N. Y. Filed Jan. 9, 1898. walter 

529,985. Electric Signaling Apparatus Horace E. ’ 
Richfield Springs, N. Y. Filed March 26, 18%. walter 

529,986. Electric Signaling Apparatus. Horace E. ’ 
Kichtield Springs, N. Y. Filled April 26, 1894. 


MISCELLANEOUS. 


529,898. Rotatable PIECU E A: John W. Curry, 
Cairo, IN. Filed July 9, ; 

529,975. Speed Indicator and Alarm. George An o 
son and John F. Schmadeke, Brooklyn, N. Y. 
April 27, 1894. 

529.999. Switchboard. Louts A. Berthon, Paris, Fraye 
assignor to the Societe Generale des Telé aani 1) 
seaux Telephoniques et a lectriq 
same place. Filed Oct. 17, . 

530,004. Ele irie Contact Mechanism. Jobn F. Blake, 
New Haven, Conn. FiledJune 21, 1894. grata 

530,019. Box or Furnace for Electric Heatin A 1893. 
Charles L. Coftin, Detroit, Mich. Filed i Cora. 

530,020. Apprratus for Welding Rings. Charles 
Detroit, Mich. Filed March 13, 1894. L Charles 

530,021. Method of Electrically Heating Metal. 

L. Coffin, Detroit, Mich. Filed July 10, 1894. Replacin 

530,02. Combined Ratlway-Switch and var-hep Fil 
Mechanism. Albert $. Debose, Cuero, Tex. 
July 14, 1894. 

530,053. Electric Robe, Towel, etc., tor Heating. Ber! 
G. O’Nelll, Boston, Mass.. assignor of seer 
Ward Jewell, same place. Filed April 9, 10%. 


530,066. Plug and Receptacle for Flec:rical a vee 
David J. Cartwright, Boston, Mass. FI 
1594. 
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NEW YORK. DECEMBER 12, 1894. 


The Welsbach Light.—Our article on this 
subject in the issue of November 28, along with 
the similar matter in this issue, have been re- 
printed in pamphlet form. The pamphlet is 
now ready for delivery and will be sold to Cen- 
tral Station men and others at the rate of $15 per 
1.000. It has been universally pronounced the 
most comprehensive treatise on the subject yet 
printed, | 
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EDITORIAL NOTES. 


—_—_—s 


The Welsbach ‘The Progressive Age, one 


Gas Burner. of the staunchest of our 


gas contemporaries, in its issue for December 
devotes over a page to an editorial on the subject 
of incandescent gas lighting. of which the fol- 
lowing is worthy of repetition as representing 
the situation from the gas man’s standpoint : 


“ Within the past six months the Welsbach has 
made gigantic strides in popular favor, nor is it 
to be wondered at half so much that such is thé 
case as it is to understand why the light did not 
long ago achieve the distiuction now so willingly 
accorded it on every hand. While it is true new 
features have of late been added that have con- 
tributed to the perfection of the light, such as 
increased duration of mantel, short chimney and 
possibly increased illuminating power, together 
with the overcoming of that ghastly glare justly 
objected to by observers of the earlier lights, we 
nevertheless maintain that the light of this type 
of five and six years ago was without equal; to- 
day it is the accepted standard of those seeking 
more light for less money. 

“We have waited with some trepidation the 
coming of comments that we believed our elec- 
trical contemporaries could not much longer 
withhold, since the central station electric plants 
have been experiencing a marked decrease in 
business wherever the Welsbach has been placed 
in active competition, and naturally managers of 
electric light properties have awakened to 
the fact that gas as an illuminant is not such a 
back number as they would like to have it ap- 
pear. On another page we publish a translation 
of the report of Prof. Renk, of the Hygienic 
Department of the Halle University, together 
with comments of Dr. Bunte thereoy which ap- 
pear in a late number of his paper, the Journal 
fur Gasbeleuchtung, and also the remarks on the 
burner of Dr. Kruger, of Berlin, made by him 
at the recent meeting of the German Gas Asso- 
ciation. The eminent qualifications of either of 
these gentlemen justify great confidence in any 


statement that they may make respecting gas 


A 
ES 7 


A 
ANDY 
DS <a 
Sy 
ay 
Way 
NY 
Ñ KA 
5 
ÁN 
J 
y 


No. 22 


and its uses. Individually any one of them op- 
posing M. Grébant’s argument would be eutirely 
sufficient, but collectively they do not leave that 
reckless Frenchman a leg to stand on.” 

It will be remembered that M. Gréhant was 
the French chemist who has been widely quoted 
as having found the deadiy carbon-monoxide gas 
among the products of combustion issuing from 
the chimney of the incandescent gas burner. To 
refute this, Prof. Renk is brought forward, who 
states that he did not find any in his tests, and 
we have one of those Franco-German personal- 
pational rows which are pretty sure to arise 
whenever there is the least excuse for them, but 
which usually have no interest to others than the 
immediate disputants. Unfortunately for the, 
Progressive Age’s argument and for its au- 
thority, Prof. Renk says too much. He gives 
his methods of analysis, by which he states in 
one case he did not find carbonic oxide gas, by 
which in another he did find it, and by which 
in still another he found itwhere he admits it 
probably did not exist. Prof. Renk uses as his 
reagent for determining the presence of carbonic 
oxide the chloride of palladium, Now this only 
shows the presence of a reducing agent, which 
assists the palladium to occlude hydrogen by 
taking oxygen from the vapor of water which 
may be present, His method is therefore en- 
tirely unreliable, and his results would be equally 
worthless whether he found large quantities of 
the gas or none, for exactly similar results can 
be obtained where there is absolutely no car- 
bonic oxide present. Much stiess is also laid 
upon the blood test for this gas, which in Prof. 
Renk’s hands produced negative results. Now 
the blood test, when made hy vompetent investi- 
gators, is 8 splendid corroborative test, but is 
only valuable as such, We think no competent 
chemist would rely upon it for anything else than 
a corroboration of other results obtained in a 
reliable manner. 

But even if Prof. Renk’s tests were thoroughly 
reliable, which on the face of them they are 
proved not to be, we see nothing inconsistent in 
two tests made at different times under different 
conditions, one of which shows the presence of the 
deadly gas in small quantities and the other one 

does not. 
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We stated in a recent issue that the carbonic 
oxide was probably largely due to the reduction 
of carbonic acid by the soot deposite | upon the 
upper portion of the hood or mantel. Under 
favorable conditions we should not expect to find 
this gas where there was no deposition of soot, 
whereas we would expect to find it where the 
s0)t was present. 

In nearly all of the arguments that we have 
seen against the possibility of there being any of 
the carbonic oxide formed, stress bas been par- 
ticularly laid upon the supposed fact that be- 
cause the gas is burned in a Bunsen burner the 
combustion must be complete, and that there- 
fore there can be none of the poisonous gas 
produced. There was never a greater fallacy 
than these conclusions, for the simple reason, as 
every one Knows who has used the Bunsen 
burner much, that it is exceedingly difficult to 
80 regulate and maintain the correct relation be- 
tween the gas and air asto produce a perfect 
combustion. Some burners will always smoke 
whether turned upor down, aud will smoke more 
when turned low than when high. No method 
has yet been devised that will absolutely pre- 
vent this smoking, except by going to the oppo- 
site extreme, whereby the tendency to burn 
down at the base is incurred, which is far worse 
in its results than the smoke. The trouble is 
therefore inherent in the Bunsen burner, and a 
given number of the latter without the mantels, 
which are the distinguishing feature of the Auer- 
Welsbach light, will vitiate the atmosphere of a 
room even more quickly than the same number 
of bat-wing gas burners using the same quantity 
vf gas. If, however, we furnish a surface upon 
which this: soot can be depo ited and then act as 
a reducing agent upon the carbonic acid that is 
produced, as is the case with the incandescent 
gas lamp,the bad results are, or may be, very 
greatly increased. l 

Many are lulled into security from the fact 
that they can perceive uno odor, and assume thas 
for that reason no carbonic oxide is produced, 
This argument is in fact often brought forward 
to prove that it is not produced, Carbonic 
oxide. however, when perfectly pure has no odor 
whatever, and therein consists its greatest danger, 
for its presence is not suspected. 

In our previous editorial oa this subject, we re- 
ferred to the use of mica chimneys being rendered 
necessary by the large breakage of glass chim- 
neys. We learn now that even these do not give 
satisfaction, for the reason that they are apt soon 
to become smoked, and mica when smoked 
cannot be successfully cleaned. The question, 
therefore, resolves itself into whether it is cheaper 
to pay 50 cents for a mica chimney which will 
not break but must be thrown away when it be- 
comes smoked, or buy the cheaper glass chim- 
neys which can be cleaned but which break ? 

This chimney question is admittedly one of the 
most important in the economy of the Welsbach 
light, and the Progréssive Age in its attempts 
to meet it, indiscreetly we think, quotes the re- 
marks of Dr. Kruger made before the German 
Gas Association at Berlin, In his endeavor to 
show how good a new kind of glass is for this 
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special purpose, he shows how bad the usual ones 
are. He says: © In seven weeks with 280 flames, 
110 of the oli chimneys were broken; in au 
Of course, there 
There 
are now a great many kinds of chimneys in use; 
mica chimneys, rod chimneys, chimneys built up 


equal period, 17 of the rew. 
was accompanying economy in hoods. 


of replaceable strips, chimneys of mica below 
and glass above. A clear glass chimney is best 
when it cuan stand the heat. All the others de- 
velop unexpected faults in the course of time.” 
When it is renienibercd that the breakage of a 
chimney usually means the breakage of a mantel 
also, unless some one is present to imm: diately 
attend to matters, it will be appareut how seri- 
ous this breakage of chimneys becomes. 


As to tbe average life of the mantels, this 
sane Dr. Kruger is quoted as saying that hoods 
giving 57 candles at first, give 33 7 after 4,000 
honrs. The advertising circular of the Ameri- 
cau manufacturers which is before us only claims 
an average lotal life of 500 hours, which shows 
something of a discrepancy between the claims 
of the two advocates. But let us see what the 
facts are so far as we can get at them. In 
Vol. C. xvi, Trans, Inst. Civil cugineers of Great 
Britain we find the following: “ The Munich 
Gas Light Company find tbat the cost of main- 
taining Welsbach lights in Sendlinger Stra +e is 
excessive. In four months fourteen ms ntels and 
twenty-five cylinders were reqnired for renewals, 
with four lanterns,” 


From France, on the authority of one of the 
most emivent gas engineers in the country, we 
get the statement that the life of 600 hours is 
tan ideal maximum.” In pri.ctice the life is 
about 4' 0 hours. 


In this couutry we hive had the following ex- 


perience among others: Early in September, we 


are informed, tle Welsbach Ligbt Company 
placed a number of lights in the lamps of Ritten- 
house Square, Philadelphia, Pa. for the pur- 
pose of attracting the attention of the upper 
classes residing and traveling in tbat neighbor- 
hood. An expert handler of the light, we are 
told, is on hand six huurs‘every night to main- 
Thus far 
the breakage of mantels has been 40 per cent. 


tain the lights in good working order. 


greater than the record made in Munich. - 


We have not space to go further into the argu- 
‘ment of the Progressive Age, but feel warrauted 
in- expressing the opinion that our contemporary 
has displayed very poor judgment in selecting 
its witnesses. The choice of Dr. Renk seems 
peculiarly unfortunate, in that be has said too 
much and flatly contradicts himself. Dr. Bunte, 
who is cited to substantiate Dr. Renk, unfortu- 
nately for his own argument, tries to belittle the 
If there is 
none generated, why is it necessary to attempt to 
prove its “Dr. 
Meidinger, Professor and Court Councillor, 


poisonousness of carbonic exide gas. 


innocnousness ? He says: 
who has long been combating this absurd car- 
bonic oxide scare, when writing the other day ou 
this subject, after remarking how much carbonic 
oxide is developed in the smoke of a cigar, sup- 
plied a reductio ad absurdum in the following 
words: ‘ Let us then give up cigar smoking; let 
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us give up visiting public housesor restaurants, 
where the poisonous carbonic acid is accumu- 
latcda hundrcdfold, let us renounce every kind 
of conviviality and allihe little comforts of life.” 
Dr. Meidinger, Profe-sor. and Court Councillor, 
might as well have argued that because youand I 


‘may have so accustomed our systems to arsenic, 


alcohol and tobacco narcotic that we can take them 
ip quantity with impunity our wives and babies 
should be compelled to take them in the same 
doses as *' little comforts of life.” Surely this is 
a reductio ad absurdum of the Progressive 
Age’s whole argument. 


We believe that with the statement of the case 


that we have made editorially and the tes- 
timony in regard tothe matter which we give 
in another column we have presented enongh 
evidence to show to the unprejudiced reader that 
the merits of the incandescent gas light are not 
sufficient to give warrant to the fear of any last- 
ing competition with the electric light. The 
claims fur it are so plausible, however, and to 
the casual observer so enticing, thatau ephemeral 
popularity and competition is sure to result. Its 
introduction is bound to make inroads among 
present patrons of the central station. and once 
introduced, on account of its high cost of instal- 
lation ($2.25 to $2.50 per burner), will not be 
cast aside until its weaknésses have developed to 
an unbearable extent. In the meantime the 
central station as well as the consumer will be 
the losers. A stitch iu time saves nine. Let the 
central station manager forestall dissatisfaction, 
raise the pressure on his mains so that his cus- 
tomers will have a bright and cheerful light as 
well as a healthy one, and both he-and his ous- 


tomers will be the gainers thereby. 
* H * 
Mr. Dunn’s In Mr. Dunn's lecture which was 


Lecture. delivered before the New York 
Electrical Society at ihe last regular meeting, 
that organization added another leaf to its his- 
tory of usefulness, of which it is justly proud. 
he paper itself was a remarkable one in the 
literature of the science, uot for what it ex- 
pounded that was new, but for the extreme clear- 
ness with which were enunciated things that 
were known to the esoteric few, but which had 
not before been enunciated in a sufficiently clear 
manner to appeal intelligently to the exoteric 
many. 

The occasion was one of unusual interest, a8 
evinced by the presence of many electricians of 
note, some of whom are seldom seen at these 
meetings and had come considerable distances, 
and others of whom had given up other engage 
ments to be present. An insight into the special 
significance of the occasion was given by the 
opening remarks of the president, who atated 
that Mr. Dunn was ove of the first fruits 
of the Electrical Engineering course at 
the School of Mines, and called upon Dr. 
Pupin, whom, as one of the organizers of 
that course and a former instructor of Mr. Hunn) 
he intrcduced as his foster father. Dr. Papa. 
after a few appropriate remarks, in which he 
dwelt upon the pride with which he and bis 8580- 
ciates had followed Mr. Dunn’s career, intro- 
duced the speaker of the evening. 
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Then followed what we believe to be the clear- 
est expusitiun of the subject in band that has 


ever been given in the langnage, which more 
than justified the high expectatious that had been 
aroused by Dr. Pupin'’s remarks. In any other 
department of science than electricity such a 
spectacle as was there witnessed is probably nn- 
heard of —grayhaired veterans in the professiou 
listening in rapt attention to, and learning from 
the lips of a young man—so young in fact as to 
appear ip years at least a mere boy, but who in 
bearing, experience apd insight into the mys- 
teries of the theme showed himself a man 
among men. But in electricity none grow old. 
Those who are inoculated with it while young 
sre endowed with perennial youth, and those who 
only catch it after their locks sare tinged with 
gray become young again. The inventor of 
the telautograph, the telephone, ete., etc., ete., 
who is sometimes accused of being gray, denied 
before the electricians’ banquet at the World’s 
Fair that it was Gue to age, for, he asseverated, 
he was a little Gray when he was born. And so 
it goes. Not all of the noted electricians who have 
made their mark are gray; some who are old in 
years deny that theyare. There are few even of 
these whu have received such a recognition, or 
whose utterances have merited such an approval, 
as did Mr. Dunn. i 


which both Mr. Duan and bis many friends may 


It was indeed an occasion of 


justly feel proud. 

The importance of this Paper wad the discus- 
sion which fullowed it, the publication of which 
we commence in this issue, is such as to warrant 


its preservation. For this reason ELECTRICITY 


proposes to publish it shortly in pamphlet form, 
which may be had of the publishers at 10 cents per 
copy, postage prepaid. 


That Cat Again. 


The impression is gaining ground among the 
laity that the cat is getting in more work nowa- 
days in the ufficesof our esteemed contemporary, 
the Electrical Engineer, than are the editors 
themselves. Our attentiou is culled to an article 
in its issue of November 14, culled from the 
American Engineer and Railroad Journal, in 
which these remarkable statements go unchal- 
lenged : l 

“The motor fields are of the ironclad type, 
having each separate windings imbedded in the 
mica-lined slot cut into the periphery of the lam- 
inated iron armature. 

“ The overhead work necessary to generate the 
electric current to (sic) the locomotives has been 
specially designed and will at once be erected.” 

Bat how should the cat know that the separate 
windings of the fields are not usually imbedded 
ın mica-lined slots cut into the periphery of the 
armature, or that overhead work has never been 
erected before to generate current to locomo- 
tives? We insist that it should not be expected 
of any cat that it should know all these things. 
Spare the poor cat, Brother Wetzler, and re- 
member how you would feel if you were in its 
position. Be merciful, prithee, be merciful. 


* * * 


Preparing for Large Business. 


The General Electric Company recently pur- 
chased in the Boston market 2,000,000 pounds of 


Lake coprer at 9.6 cents per pound for January 
and February delivery. 
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Under the Searchlight. 


————— 


Views and Upinions on Timely Topics. 
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Mr Siamunp BerGMaANN is importing 10,000 
Allgemeine incandescent lamps from Germany. 
Inasinnch as no foreigu-make of lamps is equal to 
those of American manufacture, it is difficult to 
see what Mr. Bergmavn is going to do wit 
these lamps when he gets them. 


* * * 

Pror. Jonn S. McKay will lecture before the 
Brooklyn Institute this week on ‘‘ Optical Illu- 
sions.” No doubt be will take for his text the 
storage battery plant mentioved by us last week, 
and Mr. Stockley’s telegram in regard to it. 

x¥ * * 

Taer Toledo wiudbag was punctured before its 
inflation was completed, and the consolidation 
deal is off. Mr. Coffin will have to wait some 
time before he can make a trade that will render 
the $194,000 of bonds on his lighting plant there 
of any value. 

%* * 
To Advertise the Quacks. 


(From the Portland Oregonian.) 

Portland policeman willr ot suffer from cold this winter 
if any benefit can b: derived from the wearing of electric 
insoles. Some dealer in this line of good», ac Ing on the 
strength of a benevolent impulse or endeavoring to get 
rid of a job lot of gcods. has presented every policeman 
with a pair of patent ins»les, studded over with copper 
buttons and guaranteed to protect the feet from any and 
all manner of ills. 

The city fathers should now make a wholesale 
investment in Electropoises, which cure all dis- 
eases, and thus the policemen of Portland would 
be enabled to live forever and keep their feet 
warm meantime. 

By the way, if the Electropoise could also be 
guaranteed to cure the disease known as the 
“itching palm,” it would fiud a large customer 
in the Lexow Committee of this city. 


* * * 
Second-Hand Lamps 


The following circular has been distributed by 
the Philadelphia Edison Company : 
OLD LAMPS, 
Eight, to thirteen candle-power by photometric test, 
16 CENTS EACH. 
Cartage and packing added. | The above lamps bave been 
remo. ed from cor sumers taking current from our st ation, 
but presumably have long life as they have been tested 
in actual use. 
No guarantees. Sold only f.r use in isolated plants in 
this city. 
Philadelphia is no doubt a peculiar town; it 
has even been said to be behind the times. But 
we doubt if users of electric lamps, even in Phila- 
delphia, can be tempted to buy worn-out lamps 
at any price. The commercial instincts of Prof. 
Marks are evidently developed to a high degree. 


* * * 


THe bookkec ping expedients adopted by Mr. 
Joseph P. Ord in the days of the Edison Gen- 
eral regime to protect his friends are matters of 
history. That he is still the same old Joseph 
Pertidious is shown by his recent rearrangement 
of the supply department to hide Mr. Lovejoy’s 
upfortunate experiences as manager of the de- 
partment. Under the Lead of supplies are now 
classed dozens of items that formerly were 
included in the item of plant, and thus the 
bulk sales of the department are recovering to a 
reasonable fi ure—on paper. We suppose that 
generators and motors will soon be transferred 
to the line of small supplies. 


* * * 


THE apparent improvement in the finances of 
the G. E. Company, if investigated, would no 


doubt assume avery different aspect. Losing 
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money in its actual business in nearly every con- 
tract taken, it has been enabled to reduce ita 
debt. buy bonds, eto., ete. One of the shrewdest 
men in Wall Street is our authority for the state- 
ment that this result has been accomplished by 
a pool among the Board of Directors, who have 
“ as individuals” manipulated the stock market 
successfully for many months. Cordage, whiskey, 
and all the other wrecks would seem to be hon- 
est concerns in comparison with G. E. 


* * * 

Amona many interesting documents intro- 
duced in the Boodle investigation at Toronto was 
an agreement whereby the Brush Company 
promised to pay au ex-alderman $4,000 for secur- 
ing figures of all bids in advance of letting the 


‘contract and give the Brush Company time to 


change their bid. 

These investigations cannot fail to be of im- 
mense benefit to all honest men in the trade and 
to the taxpavers of our ‘municipalities, The 
death knell of the ‘‘ special age1t” is sounded, 
and the occupation of the ‘‘slick man” is gone. 
This has been, perhaps, the most important te- 
sult of ELECTRICITY’s campaign against corrup- 
tion and bribery. 


* * * 


As Mr. B. E. Sunny’s contract with the G., E. 
Company is nearing its end, he provides reason 
for a renewal of it by getting himsclf elected to 
the directorate of one of Mr. Yerkes’s railway 
systems in Chicago. Foxy man ! 


* * * 

Tuar persistent old swindler, George B. Pen- 
nock, having milked New England pretty thor- 
oughly, has moved up into the Northwest and 
will make a brief stay in Minneapolis. The 
length of this stay will depend altogether upon 
the number of fools in that city. He has been 
exposed so often that it seems like a waste of 
space to mention him, but he still manages to 
make a living out of his bunco game. He has 
nothing to sell, and there ought to be enough 
spunk in the local fraternity wherever he stops 
to expose his methods, 


THE SITUATION AT SYRACUSE. 


The Ring is Growing Too Bold. 

We have already reported the refusal of the 
Syracuse aldermen to grant a franchise to the 
newly-organized Citizens’ Company, and the 
public indignation aroused by this high handed 
proceeding. 

The daily papers of Syracuse have now pre- 
sented to them an opportunity to show to their 
constituency that they are doing what they claim 
to be, working conscientiously for the best in- 
terests of the city. 

Whether the Citizens’ Company should have a 
franchise or not :8 a subject on which there may 
be honest differences of opinion, aud this is only 
an incident in the lighting situation in that city. 

But this fact stands out clearly —any new com- 
pany, with an investment of $200,000, could do 
all that the present company does with its capi- 
talization of $1,550,000. The difference in neces- 
gary earnings is apparent, and the taxpayers of 
the city can easily see that the present company 
can not give them, service and charges consid- 
ered, what any conservative new zompany could. 

If the local papers get to the bottom of 
the electric lighting matter, they would be in a 
fair way to get at the bottom of several other 
municipal matters in which the city has been 
robbed for a great many years. 

The political ring of that city is one of the 
mysteries which few understand, but which, 
after all, could be easily dislodged if the press 
had the conrage to print the facts. It is more 
rapacious than Tammany, more corrupt than the 
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Brooklyn ring, and, to a greater degree than 
either of these, embraces the more prominent 
men in both political parties. For years it has 
had Syracuse by the throat, and has been enabled 
to sandbag every group of outside capitalists 
trying to do business in the city. 

Probably this sandbagging process was never 
carried further than in the electric lighting 
matter. The first chapters of this story were 
given in ELEcTRICITY two years ago : bow two or 
three of the leaders in the old company froze 
out their associates by misrepresentations, buy- 
ing up the stock at an insignificant price, then 
making a deal with Messrs. Kirk, Warner, 
Mowry, Barnes, etc., of the Onondaga Com- 
pany, for consolidation. 

The consolidated company was then capital- 
ized for $800,000 common stock, and $750,000 
bonds were issued. The plant represented per- 
haps an investment of $250,000. This invest- 
ment, however, was not made by the Syracuse 
sharks, who never put a dollar into it. It was 
simply apparatus furnished by the T.-H. Com- 
pany for which they took bonds. 

Of the consolidated capitalization, Syracuse 
got the stock and the G. E. Company the bonds. 
The latter are divided now about equally between 
the United Electric Securities Company and the 
Street Railway Properties. 

Although the plant did not earn an honest 
dollar last year, the Syracuse financiers paid 
themselves $40,000 in dividends, and are now, it 
is said, contemplating calling on the bondholders 
to put up more money. If this is not 
forthcoming a default in interest may be expected 
and another foreclosure. 

The gang who are operating this scheme have 
little interest in the matter of giving Syracuse a 
good lighting service; they are chiefly concerned 
in locating money in some man’s pocket and then 
getting their hand to the bottom of the pocket. 

When will the wave of municipal reform reach 
Syracuse ? 


THE NATIONAL SCHOOL. 


Prof. Gray’s Views. 


The following letter is self-explanatory : 


To the Editor of ELECTRICITY. 

DEAR SIR: My connection with the National School of 
Electricity ts simply honorary and advisory. No one 
ought to be misled, as the faculty was announced as hon- 
orary both in the public prints and in the prospectus of 
the School at the outset. if any have become active mem- 
bers since, the fact should be made Known. If you will 
again refer to the dictionary (* Century”) you will see that 
honorary means *‘ merely to confer honor without custom- 
ary requirementsand obligations.” 

Every one ought to know that there is a difference be- 
tween an honorary and a teacning faculty. 

Ifany one has slated directly, or by inference, that ny 


relation to the School is other than stated above, It isa. 


mistake. 

I believe that the scheme is a good one and wiil help 
rather than burt the regular schools of technology. Ibe- 
lieve in education through every available channel; and 
if the boy cannot go to the school, the school ought to go 
to the boy. l 

I believe also in fair play—thatthe two gentlemen who 
are the real promoters of the School should have every 
opportunity to vindicate thems<lves, and that judgment 
should be suspended 111 the evidence ts all tn. 

If the Schoo! ts conducted legitimately and along philan.- 
thropic lines, then all good people should sustain it. Jfon 
legitimate and fraudulent Hnes—as you secem to think— 
the School should still be saved by eliminating from it all 
that is vicious. If the former istrue, I will be first to ap- 
prove—if the latter, the first to condemn. 

Yours very truly, 

Highland Park, I., Dec. 3. 


If any additional justification were needed of 
Evecrsgicity’s treatment of the National School, 
Prof. Gray bas supplied it. His statement shows 
that he has given too little attention to what the 
promoters of the School are doing and saying in 
their efforts to enlist students. 

We have on hand all the available advertising 
matter used by them, including letters over the 
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- spousible for the swindle. 


signatures of their various officials, one of which 
was reproduced two weeks ago. 

Nowhere in the entire list is there any intima- 
tion that the faculty is an ‘‘ honcrary” and nota 
teaching faculty. And we would like to know 
what is an honorary faculty? Prof. Gray’s defi- 
nition of the word honorary is correct. But what 
precedent is there for an honorary faculty in any 
commercial educational institution ? 

In one of the School’s pamphlets now before 
tis, under the heading ‘' Faculty ” (not ‘‘ Honor- 
ary Faculty ”), appears a list of the honorable 
gentlemen who compose this faculty, with their 
respective connections and eminent positions. 


Following this, on the next page, these state 
ments are made : 


During the progress of the World’s Fair, the 
Chief of the Department of Electricity received 
hundreds of letters from all parts of the country 
suggesting, in Many cases urging, a course of 
lectures on Practical Electricity in connection 
with the department. As the great Exposition 
neared its zenith the letters and appea's became 
more urgent in tone, and the Chiet of the De- 
partment enlisted in the cause many of the ex- 
perts in charge of exhibits. The subject 
was not allowed to die, however, and the Chief 
was besieged more strenuously thau ever, and 
after the Fair was over the appeals took the form 
of a demand for a permanent substitute. 


In obedience to this demand, the Chief of the 


Electrical Department has secured the co-opera- 
tion of the ablest men in the electrical profession 
and so far as may be, the ORIGINAL UNDERTAK- 
ING will be carried out in a permanent and nec- 
essarily modified form. 


The emphasis is ours. What was the original 


undertaking ? As stated by the officers of the ` 


School—instruction by electrical experts, who 
presumably have just been mentioned as the 
“ faculty ” of the School. 

The chief stock in trade of the enterprise is 
the list of eminent names in this faculty. Every 
man who agrees to pay the tuition fee of $17.50 
does so in the justifiable belief that he is to get 
the benefit of the knowledge, so far as possible, 
of all these worthy gentlemen. It is not, and 
could not be, explained to these prospective 
students that the faculty is an ‘‘ honorary,” not 
a ‘‘ teaching” one. 

The use of these names is a direct swindle 
upon the public, and as long as itis allowed to 
continue every man among them is directly re- 
This is strong lan. 
guage, but it is the truth. . 
~ No etfort has been mace by the promoters to 
advise the public of the exact statue of this fac- 
ulty. Every effort has been made to conceal it; 
nay more, strong efforts have been made, and are 
being made, to convince the public that the fac- 
ulty prepares the lesson leaves used, Mr. Edison 
and Prof. Gray are now on record in ELECTRI- 
ciry’s columns, but ELECTRICITY reaches a small 
percentage of prospective students, who see 
only the misleading advertising matter of the 
School and have only the mislending statements 
of the promoters. A casual reference to what 
we have printed on the subject would show Prof. 
Gray that the false claims have been made and 
stoutly maintained. 

In response to a request to put himself on rec- 
ord, Mr. Tesla has sent us the following : 

To the Editor of ELECTRICITY. 


DEAR SIR: Yours of November 30 is at hand. There are 
reasons which prevent me from complying with your re- 
quest, much asl would desire. Remember, if you please, 
that itts much easter to destroy thau to bDulld. 


Hoping that on some other occasion I shall be more for- 
turate, I am truly yours, N. TESLA. 
New York, December 8. 


If Mr. Tesla and his associate members of this 
“ honorary faculty ” have no objections to lend- 
ing their names to their friends to make money 
with, we would like to use them all as associate, 
advisory or honorary editors of ELECTRICITY. 
We could get 500 new subscribers in a month. 
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The Auer-Welsbach Birner 


In pursuance of our policy of endeavoring to 
lay the whole situation before our readers 
Evectricity has during the past week inter. 
viewed a number of the most prominent manu- 
facturers of gas fixtures in and around New 
York, with the view of determining just what 
standing the Welsbach burner has among the 
trade which is best qualified to judge of its meritg 
from an unbiassed standpoint. The result is as 
follows: 


— 


Opinions of Users of and Dealers in Light 
Fixtures. 


ARCHER & PancoasT MANUFACTURING Co., 
898 and 900 Broadway, New York. An officer of 
the corporation said that the Welsbach light 
was not kept in stock nor recommended to cus- 
tomers. He had never seen it in use with first- 
class gas fixtures, and though the stock of goods 
in his show-rooms included fixtures carrying 
nearly 4,000 burners, he knew that there was 
not a Welsbach burner in the assortment. 

MitcHEevLt-Vance Co., Manufacturers of Gas 
Fixtures, Broadway and 13th Street, New York, 
said: ‘‘ We do not keep the Welsbach burner 
in our stock or show-rooms. A long time ago 
we permitted the agent for the Welsbach light to 
place six burners upon the desks used by our 
salesmen, but the light did not strike us as being 
the best for steady use and we sent for the agent 
to remove them, which he did shortly after re- 
ceiving our request. It is sold by street peddlere 
from house to house in the tenement house dis- 
tricts. We have been informed that owing to 
the smallness of the demand for it, it is not kept 
by our competitors.” 

Ipen & Co., Manufacturers of Gas Fixtures, 
University Place and 9th Street. A member of 
the firm said: “We do not carry the Welsbach 
burner in stock or show-room; we have samples 
and stocks of all approved gas burners, but no 
Welebachs. The agency was offered to us some 
time ago, bnt we saw nothing in it for us and de- 
clined to conduct negotiations. A long time ago 
the Welsbach people opened a selling agency 
near us, but it was closed after a while, and what 
is being done to sell the Welsbach burner is not 
known by us. We keep all the really good gas 
burners that are fit for use, but we do not keep 
any which we do not commend for use under all 
conditions for stores, public and private build- 
ings.” 

E. P. Gugason Manvracturine Co., Houston 
and Mercer Streets, New York, are the largest 
dealers in gas burners and appliances in the 
world. A member of the corporation said : “We 
have no Welsbach burners in stock or sample; 
many street peddlers who buy fittings and globes 
of us for saloon and marketmen’s trade peddle 
Welsbach burners when the globe trade is dull; 
we have no means of knowing the extent of their 
sales, but do not think the burner 1s meeting 
with a ready market. We do not know anything 
about the Welsbach people’s claims about saving 
in gas, but we do know that every burner re- 
jected by the legitimate trade and sold by ped- 
dlers has been advertised as consuming less gas 
than the best burners, but the proof of the pud- 
ding is in the eating, and we find that the 80- 
called gas savers are great wasters of gas.” 

CARPENTER, Howarp & Co., Manufacturers of 
Gas Fixtures, Fourth Avenue and 23d Street: 
“ We have had but one customer who wanted & 
Welsbach burner; we purchased it for bim, and 
our man adjusted it toa fixture and the mantel 
broke when he was burning out the cotton ‘net- 
ting. Despite our explanation that the mantel 
was a defective one, we were obliged to pay fifty 
cents for another mantel, and that sale closed 
our experience with the Welsbach burner, which 
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we do not show on any of our large assortment 

of chandeliers and brackets.” 

Drew & REESNER, Manufacturers of Gas Fix- 
tures, Second Avenue, near 23d Street, New York. 
Mr. Drew eaid: * We do not keep or sell the 
Welsbach light, because there are so many kinds 
of superior gas burners which cost less money 
and last longer than the Welsbach light. A year 
or so ago many saloon keepers used the Wels- 
bach, but the bother of keeping it in order, par- 
ticularly in the summer months when flies and 
other insects got into the tube and ‘ queered’ 
the mantel, made it unpopular, and nowadays of 
the 15,000 and odd saloons in this city there are 
not 200 that use the Welsbach. We take no or- 
ders for it under any circumstances, as it is hard 
to attach and always getting out of kilter, besides 
it makes nu saving of gas, as faras I know, and 
it does not make as good an effect as globes or 
imitation candle gas lights.” 

[This trouble from flies and insects is one of 
extreme importance and one that we are glad to 
see adverted to. Places of public resort are the 
largest patrons of artificial light. They are in the 
summer time the most prolific breeders of flies, 
which, in spite of all care, are bound to get into 
the mantels and cause their destruction. —Eb. ] 

B. Goetz Manvracrurinc Co., Manu- 
facturers of Gas Fixtures, West 18th Street, near 
Sixth Avenue, New York. A member of the 
company said: ‘We have as large an assort- 
ment of good gas burners as may be found in the 
United States, but we have no Welsbachs. Now 
and then men in the employ of the ‘ boomers’ of 
that invention come in here and ask for them; at 
such times we agree to buy the burners on speci- 
fied orders, but we never found one of these men 
who left an order. Sometimes they say, ‘ We will 
go elsewhere and bny of other gas fixture 
makers.’ That does not scare us, because there 
is no gas fixture dealer in town who carrier the 
Welsbach burner.” 

We next interviewed Mr. George B. Post, 
architect of the Cornelius Vanderbilt mansion, 
who informe’ us that gas was not used in the 
house at all; the ball room was lighted with eleo» 
tricity, and for certain effects wax candles were 
used fcr wall brackets. 

The caretakers of Andrew Carnegie’s and Wm. 
C. Whitney's mansions said that street ‘‘ fakirs”” 
peddling Welsbach burners came to the doors 
several times a week, but never made a sale. 
Electricity ie used in both houses. 

The stewards of the Metropolitan, Union 
League, Knickerbocker, Manhattan and Cali- 
met Clubs said that Welsbach peddlers turned 
up from time to time and asked to place burners 
on trial, Permission was refused in every case. 
Gas is not used by these clubs. 

From reports made to us by two gas fixture 
salesmen, whose routes are Broadway from 8th to 
b8th street and Fifth avenue from Washington 
Square to 110th street, there are few Welsbach 
burners in these two famous streets, In Sixth 
avenue, 14th and 23d streets, which are fashion- 
able shopping districts, the Welsbach light is 


classed with appliances beneath the notice of first- 
class merchants. 


po Pa oni of Prominent Merchants. 
Auman & Co., Retail Dry and Fancy 
PA New York: “ Some time ago we allowed 
E agent of the Welsbach people to put on a few 
urners, but the light was of a yellowish glim- 
mer, trying to the customers, and unsuitable for 
eis showing of colored fabrics, so we de- 
cided not to purchase the burners, which were 
removed. We do not know whether Any gas WAS 
saved as we made no testa.” 
Ta & Co., Jewelers, New York: “We 
ve seen the Welsbach burner, but have de- 


clined to purchase it. We decline to state our 
views of it.” 


ELECTRICITY. 


| & J. SLOANE, Carpet Meralaute, Broadway 
and 19th Street, New-York: ‘‘ There is no truth 
in the statement that we have adopted the Wels- 
bach light and cut off electricity. We have no 
Welsbach lights.” 


CONSOLIDATED Gas Licut Company, New 
York: ‘‘ There is vo truth in the statement that 
we are pushing the Welsbach burner; we do not 
recommend gas governors, gas stoves or burners 
except when our advice is asked, when we refer 

our friends to deslers in gas supplies. We do 
not know anything about the Welsbach Light 
Company's assertion that the use of their burner 
effects an enormous saving of gas; we do know 
thuat so-called gas-saving appliances are fre- 
quently sold hereabouts with forged letters of 
recommendation from gas light companies. No 
one can get a good light without burning a 
proper amount of gas.” 

L. Deumonico’s, New York: ‘Several years 
ago one of our patrons, who was a part owner of 
the patent mantel Welsbach light, induced us to 
use a few in our café. We abandoned them after 
a short trial which demonstrated the reverse of 
the claims set up by the vendor.” 

Hiuton, Huaues & Co., successors to A. T. 
Stewart, Dry Goods, Broadway, 9th and 10th 
Streets, New York : ‘‘ Just before we remodelled 
our establishment we were approached by the 
agents for the Welsbach light, who made a lib- 
eral offer which we considered for a while, and 
not being able to satisfy ourselves that the light 
was economical and efficient,we concluded not to 
adopt it, and decided to use the incandescent 
electric lamp both for show windows and general 
use throughout the building.” 

The storekeeper for the supply department of 
the Manhattan Elevated Railway said: ‘‘ We 
have no order out with the Welsbach Light Com- 
pany for their patented burners; we have seen it, 
but are not disposed to use it.” 

Mr. F. A. Goeurz, & prominent jeweler and 
optician, of 377 Third avenue, New York, is one 
of the largest importers and retailers of fine 
diamonds in New York, and has the patronage of 
nearly all of our famous actresses and operatic 
stars. We called uvon him forthe purpose of 
interviewing him about the Welsbach lights 
which were recently installed in his vstablish- 
ment. Mr. Goeltz said: ‘‘I am certain that the 
Welsbach light is about the poorest light for my 
business, as it yields a greenish and yellowish 
light which casts a scummy appearance on my 
diamonds and gold jewelry. I think I lost sev- 
eral customers this week who strayed in to look 
at goods by gas light and went out without pur- 
chasing anything. Several of my old customers 
have noticed that the Welsbach light makes me 
look bilious, and I have noticed that several 
ladies who came at night looked at themselves in 
my mirrors when trying on ear-rings, and said 
that the new light made them look as if they 
were suffering with jaundice. There are other 
bad features in the Welsbach light—for instance, 
it is trying to the eyesight of myself and em- 
ployees, and throws the light upon the ceiling in- 
stead of where it is wanted, on the goods and 
walls. Iam experimenting with other gas lights, 
and consider the Welsbach the poorest kind ex- 
perimented with. I have written to the Wels- 
bach people to remedy the defects (which, in my 
opinion, cannot be remedied) or remove the 
lights. Exectricity is permitted to use my name 
in this matter.” 


On the Bowery. 


When we told the representatives of the Wels- 
bach light that their burners were conspicuous 
by their absence in first-class stores and resi- 
dences in New York, and asked where their light 
was displacing electric lights, we were told to 
visit the Bowery and see for ourselves that the 


257 


— ETT 
-L Aa 


Welsbach was the most popular light in that fa- 
mous street. Wo decided to make a store-to- 
store canvass of the Bowery and interview several 
prominent personages whose names are famous 
wherever the Bowery is known. We found the 
number used there insignificant as compar ed 
with otber lights. Many merchauts aud house- 
holders told our reporters that they had tried and 
discarded the Welsbach light. A well informed 
employee of the gas company at Bowery and 
Grand street said: ‘‘The Welsbach burner is 
played out for show window purposes in the 
Bowery district.” Several merchauts who have 
iton fixtures do not light it but depend upon 
other lights; other merchants are holding the 
Welsbach subject to the orders of the men who 
placed them on approval. 

Among the merchants whom we interviewed 
were Caspertield & Co., who always have $2,000,- 
000 worth of diamonds in their windows and 
showcases. Mr. Casperfield said: ‘“ We have 
spent thousands of dollars for patented gas and 
electric lights, and for a while we tried the man- 
tel gas light, which we found unreliable and worth- 
less for lighting our goods. We abandoned gas 
apd are using electric lights exclusively and 
would not take ‘ Welsbachs’ as gifts.” 

‘The Six Little Tailors” said: ‘* It is gener- 
ally admitted that we have the handsomest tailor- 
ing establishment in the city, and at night it is 
brilliantly illuminated with electric lights. We 
were offered a lot of Welsbach lights free of 
charge, but declined the offer with thanks, as the 
effect of the light upon our goods would have been 
unsatisfactory. We want the best light going and 
we have it.” . 

' “ Simpson,” the pawnbroker, said: ‘‘Welsbach 
burners don’t go here— not op your life; electricity 
is good enough for me.” 

‘The Original Harris Cohen” said: ‘‘ We 
have no time for the Welsbach burner; it takes 
two men and a buy to monkey with it in a large 
store like ours. We tried it last year and gave it 
the g. b.” 

' Callahan the Hatter” said: “We use bat 
wing gas burners lunder globes and electric in- 
candescent lamps in stalactites, using both sys- 
tems of lighting everynight. We do not use the 
Welsbach light, because it throws hideous colors 
upon goods and decorations.” 


The Theaters Dare Not Use It. 


Harry Miner said: “I would not use the 
Welsbach lightjin my theater because it throws 
such ghastly colors.” 

The gas engineer, of the Grand Opera House, 
New York, said: ‘‘ There is no truth in the re- 
port that I have invented ascheme to throw a 
death color upon Juliet or Ophelia with the Wels-. 
bach gas light; no doubt the effect would be 
good, but the trouble of rigging it up for a few 
minutes would not pay. No, we have no Wels- 
bach burners in the theater, nor do I know a 
theater in the city where it is used.” 


The Damage a Rat Can Do. 

A rat at Baltimore played havoc in the Brush 
Electric Light Works at Baltimore: late on 
Thursday night of last week. About midnight, 
the switchboard and the connecting wires in the 
works were ablaze, and when the display ended 
the entire board was a wreck. It was not until 
after an investigation that the explanation pre- 
sented itself. 

A rat in skipping along from one brass termi- 
nal to another had short circuited the wires of 
one circuit. When found the rat was wet and the 
body rigid, as if frozen in the act of stepping 
across from one brass piece ‘to another. The re. 
mains of the rat are preserved at the works. So 


lifelike is the attitude of the rat that at a little 


distance one would think it a live rat in the ant 
of jumping. 
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DIRECT CURRENT MOTOR AND DY- 
NAMO DESIGN.* 


lee 


BY GANO 8. DUNN. 


I wish to refer to-night to several features of 
direct ourrent motor and generator design, and 
not to pretend to cover the whole subject, and I 
trust this will not be without interest to you. 

The first point I wish tc bring out is how very 
imperfect are our means of rating electrical ma- 
chinery. We have good means of rating other 
machinery, but we do not have good means of 
rating electrical machinery. The steam engine 
is rated by the diameter of its cylinder and 
length of stroke and itsspeed. It is not sold by 
horse-power, becanse an engine which could de- 
velop 100 H. P. at $ cut-off would develop 200 
H. P. at i% cut off. In electricity the problem is 
similar, but we have no way of rating motors by 
the diameter of cylinder and length of stroke as 
they have in steam engine practice, and we are 
continually suffering on this account. Water 
wheels are not sold by horse-power. You do not 
buy a 508. P. water wheel; you bny a 28-inch 
water wheel and run it at so many feet head and 
then figure out how much power you can get 
from it, and if it is not enough you buy a 80- 
inch wheel. 

The limits of loading an electric motor ara 
really two only, namely—you have reached the 
load of a motor when it begins to heat so much 
that it is dangerous to continue to run it, and 
you have also reached ita limit of load when it 
sparks so badly that if you run it longer it will 
destroy its commutator. There are bnilders to- 


‘day who build a motor which will have a very 


high efficiency at one third load but which will 
spark if it is overloaded, and there are other 
makers who build a machine which has not a 
high efficiency at hght loads but which will 
stand three and four times normal load without 
sparking. Now both of those motors are listed 
in the catalogues, are charged for and are known 
as, let us say, 10 H. P. motors. 

If you buy a 10 m. P. motor without knowing 
something about these facts it is possible that 
you will be very much mistaken. If it is agreed 
that we should call a motor that runs at about 6 
H. P. butis capable of running at 10 H. P. con- 
tinuously without dangerous overheating, but 
will never be called upon for more than 10 H. P. 
—if we should agree to call such a motor a 10 
H. P. motor, very well. But then we ought to 
call the motor which is used in crane service, 
which is called upon for 80 or 40 m. P. for periods 
of ten minutes at intervals, something more than, 
or different from, 10 H. P., and the builder ought 
not to be obliged to make one motor fill one 
user’s requirements and another user’s require- 
ments when tkeir requirements differ so much. 
Suppose we sell two 10 m. P. motors to ordinary 
customers. We may hear a report from one of 
them that this motor is not a good motor, it does 
not give 85 per cent. efficiency at one-third load; 
while the other one will say this motor is not a 
good motor, it sparks very badly when loaded to 
800 per cent. of its normal load for a few mo- 
ments. In viewof these facts horse-power is not 
a fair way to rate machines. 

The lines between these kinds of motors are not 
so distinctly drawn as I have pointed out, but for 
the purpuses of illustration I have shown here 
two curves, A and B, Fig.1. a isthe curve of a 
motor of the kind first mentioned above. It is 
expected to run at 6 H.P, average, can give10 H.P. 
all day long if you require it, but must not give 
any more, and has a very high efficiency at light 
loads. Such a motor isan ordinary power mo- 
tor for running a printing or machine shop. The 
other motor, whose curve is shown at B, is a mo- 
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tor whose efficiency at light loads is very low; it 
is not much more than half.the former. But its 
efficiency at full load is exactly equal, and at 
overload is even higher than this other motor. 
Motor B is much superior for its work to the 
former motor because whenever it does run it 
runs at three times its rated load, and motor A, 
whenever it runs, as I will show later, runs at 
only one-third its rated load. Put motor B on 
the load that a is built for, and a on the load that 
B is built for, which is what you are likely to do, 
and you will not secure the best results. 

This a curve machine is the type of ordinary 
power motor running machinery by a belt. The 
B curve machine is a type of railway motor or 
motor for operating cranes, or for other inter- 
mittent and very heavy work. These two con- 
ditions affect the design of a motor very much, 
and the way they affect itis this: At the point c 
both motors have the same efficiency. That 
means that the losses in both motors are equal. 
But why, then, does cuive a differ from curve B? 
The difference is in the distribution of the 
losses. The losses in a motor are of two kinds, 
fixed and variable. The fixed losses are the 
losses due to field current, hysteresis and eddy 
currents, brush friction and bearing friction. 
The variable losses are the losses due to armature 
resirtance and the losses due to commutation. 
Now motor a is a machine witha small magnetic 
circuit using comparatively few lines of force. 
Therefure the wire that is wound sround this 
magnetic circuit to keep it excited need not be 
very great and consequently will take but a 
small amount of current to energize it. The iron 
in the armature will be small in quantity, and 
therefore the hysteresis and eddy currents will 
be low and the hearings will be rather light, be- 
cause this motor is never called upon for more 
than rated load. Therefore the fixed losses are 
light. The variable losses, such as armature re- 
sistance and commutation losses, may be high in 
this machine without detriment. The reverse of 
these conditions is true in machine B. These 
points are of great importance but they have not 
received attention. 

As aresult of tests made on about 200 power 
motors, at the instance of Mr, H. L. Lufkin of 
the Crocker-Wheeler Company, it was found 
that these 200 motors on actual commercial cir- 
cuits did not average one-third of their load. 
The readings were taken in this manner: It is 
customary whenever a motor is installed to put 
in a meter that measures the current taken. 
Now if this was a 10 m. P. motor and fan ten 
hours per day it ought to have 100 m. P. hours for 
every day it runs. The meter readings were 
taken and the average was between 25 and 30 per 
cent. of the power that the motor could have 
given according to what was stamped on its name 
plate. Now if we build a motor with the kind of 
ar efficiency curve B, and use it for a purpose 
such as I have just spoken of,where a motor aver- 
ages only one-third load, it is practically equiva- 
lent to taking a motor of only one-half the 
efficiency. 

Another thing with regard to the rating of 
motors isthe speed. Other things being equal a 
high speed motor is cheaper to build than a low 
speed one. It is a smaller machine operated at 
greater activity. If brought to the same speed 
it would have less power, A motor, to°be com- 


pared carefully, ought to have these Points de- 
termined : 


1, At what portion of the load does it com- 
mence to spark ? 


2. At what portion of its load will its tempera- 
ture rise abnormally ? 

3. What is its efficiency at various points ? 

4. At what speed does it run ? 


Reduce all these things to a common basis and 
you have a fair method of comparing motors, 


Too much importance has heretofore been at- 
tached to full load efficiencies. Motor engineers 
boast that their machines have 90 per cent. ef- 
ficiency and some other maker's machines have 
only 88 per cent. efficiency. They speak of the 
highest efficiency that the machine is capable of. 
or of the efficiency of which they are most proud. 
Now that may not be the efficiency which the 
customer wants to know. There are many cases 
where a motor of 85 per cent. efficiency would 
take less current to run a printing office than a 
motor of 90 per cent. efficiency, for this reason: 
At point D, Fig. 1, is a motor of 90 per cent. ef- 
ficiency. But the printing office runs at only 
about one-third of the power of its motor, and 
would therefore realize the efficiensy at s: 
whereas at point E here is a motor which has 85 
per cent. efficiency and if the printer bought that 
he would realize the efficiency at a, which is 
much higher than that at B. 

The next feature to which I wish to call your 
attention is the most recent methods of winding, 
I cannot go into this more than slightly, but it 
might be well to give some idea of what they are, 
In winding bipolar machines windings are all 
on the same principle—they are two-circuit. As 
the current leaves the brush, in diagram a, Fig. 
2*, half goes down one side of the armature and 
half down the other and joins the bottom brush 
and goes out. Now there is not much room for 
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modification in that winding. It can be made 
ring or drum, and that is practically all. But 
“when we come to the multipolar machines there 
is a great variety of windings which we can use. 
If we imagine B, Fig. 2, to be. a four-pole ma- 
chine, with the armature a ring in which the 
wire is wound around and around, then the cur- 
rent may be taken off this armature by brushes 
P,N,P,N. These are the field magnets of alter- 
nate polarity and each field magnet generates a 
portion of the total current. This is called four- 
circuit, because there are four circuits from 
which the current is collected in the armature. 
The earliest multipolar machines were wound 
in this fashion, but there are some objections to 
it. If one pole is stronger than its neighbor, 
then when it sends its current to be collected it 
will be under greater pressure than the one com- 
ing from the other pole and if ‘there is sufficient 
difference will neutralize it and send a reversed 
current through its winding. This causes heat- 
ing, diminishes output and reduces the efficiency 
of the machine. Now it is very easy for one 
magnet to become weaker than another one in an 
actual machine. Suppose, for instance, that the 
bearings of the machine wear, the armature 
will settle down and will be nearer these bottom 
magnets than it will be to the top and they will 
make stronger currents than the top ones Will. 
Then, again, if the windings on the magnets are 
not very carefully made and one has a few more 
turns of wire than the other, it will be stronger, 
and there are a great many ways that the effect 
of inequality of electromotive forces generated 
under the poles will produce very bad results. 
To overcome this windings were invented 
which are called two-circuit windings, The ob- 


*From “The Practical mana ment of Dynamos and 
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ject of the two circuit winding is that the wire 
shown in p, Fig. 2, instead of going along always 
ander the weak pole, between every section, cuts 
across and goes under a strong pole and comes 
back, and the winding under the strong pole 
cuts across every other section to the weak, so 
that by the time the brush is reached the wind- 


ings have each had acting upon them both the- 


weak and strong poles and the result has been to 
make equal electromotive forces and produce no 
trouble. ° 

In actual windings these connections are not 
made on the armature in this form of two-circuit 
winding but are made inside the commutator. 
This commutator is of the kind shown in Fig. 3. 
Every bar is connected tothe bar directly op- 
posite to it by a bird-wing form of connector. 
The connector is shaped inthe following way : 
Tt startas down, goes over in the form of a bird- 
wing, goes inside abott an inch and after it has 
reached the underlayer of windings it makes the 


A 
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rest of its circuit until it gets down to the bot- 
tom. The armature is wound the same as a four- 
circuit armature, but when its ends are put into 
the commutator these cross-connectors have the 
effect of making the alternate poles generate part 
of the electromotive force, as shown in the dia- 
gram. The armature I have described is butone 
kind of a two-circuit armature, but there are 
other kinds that are used about as much. The 
other kind of armature is not wound in ring 
form but is like that shown at x in Fig. 2. Now 
the armature I have just described was wound as 
8 coil, which was connected to another on the 
other side. There willbe no short circniting due 
to unequal voltages. [A model of this kind of an 
armature was exhibited.] I will not describe 
further the two-circuit windings since they are 
all on the same principle. 

There is another advantage in the two-circuit 
winding besides stopping the interaction of parts 
of the armature against itself, and that is, that 
for very high voltage machines if we had a four- 
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circuit armature, as previously described in B, 
Fig. 2, the wire under each pole would have to 
generate full voltage. In a 500-volt machine 
each pole would have to generate 500 volts, so 
that the little current it contributed would be at 
the same pressure as the cther current. That 
necessitates fine wire. If there are only two cir- 
cuits each pole contributes only half the voltage 
and the wire may be of twice the size, which isa 
very important consideration. When we eget 
into very large machines, however, then the wire 
gets too big for us to handle in two-circuit ma- 
chines and we go back to the four-circuit wind- 
ings. 

The next form of winding that I wish to de- 
scribe is one in use by the General Electric Com- 
pany and known asa double winding. The reason 
fora double winding is this: It is a rule among 
electricians that the voltage between any two 
bars of the commutator must not be greater than, 
say, 20 volts. If it is much greater in a large 
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machine any little accident—a piece of carbon— 
would make a flash, and, once started, the whole 
commutator would blaze and there would be a 
short circuit and great trouble. To keep that 
down the voltage between the bars must be kept 
down low. 

The voltage generated by a machine is propor- 
tional to the size of the magnets and the number 
of the windings. Now asthe magnets get large 
the windings need be fewer in order to generate 
the same voltage. As our machines get larger 
and our magnets get larger we need only a few 
turns of the heavy conductors on the armature 
to give us, say, 110 volts for lighting. We soon 
reach the point where, say, 10 turns on the arma- 
ture would be enough to give us 110 volts. That 
would give us ten sections to our commutator, 
and as half the sections are on one side and half 
on the other, that would give us only five sections 
of the commutator among which to distribute 110 
volts, and that would be more than our limit. 
Now, what are we todo? We cannot increase 


the number of turns because we would get more 
voltage than we want. We cannot decrease the 
size of the magnets because then we would have 
sparking and armature reaction and other 
troubles. There are two things for us to do— 
one is to use the multipolar machines, which 
have a number of small magnets each contribu- 
ting to the total current, or to use the form of 
winding shown ın Fig. 4. In this diagram there 
are ten coils and ten commutator bars belonging 
to each winding. When we use the windings in 
conjunction we have the voltage due to ten coils 
and the commutator bars due to twenty, and 
that is achieved in this manner: The windings 
are wound just as if they belonged to two differ- 
ent machines; one winding is entirely discon- 
nected from the other and it generates, say, its 
110 volts with its few commutator bars—too few to 
be used by itself. But when we put these two 
windings together then we have still 110 volts, 
but we have double the current, because each of 
the windings contributes some, and we have 
double the number of commutator bars. Now 
that is in reality just like two dynamos. The 
brushes are made so wide that they cover at least 
two of the commutator bars, so that each winding 
is free to contribute its share of the current, no 
matter what the position of the armature is. We 
have shown this fora bipolar machine. But if 
we go into multipolar machines we will soon 
reach a size where we are again face to face with 
it, and we would have to increase our poles and 
would soon catch up with this difficulty again, 
and this method of double winding is an excel- 
lent one for overcoming it. It has also the ad- 
vantage that the collection of the brush is better. 
( To be continued.) 


Direct Conversion of Light into Electricity. 


At the last meeting of the Société Interna- 
tionale des Electriciens, held on November 7, M. 
Ch. Maréchal showed experimentally, by means 
of an electro-chemical actinometer, that lumin- 
ous energy is transformed into electrical energy 
mechanically—available even at long distances— 
not through the calorific or chemical power of 
the light, but by virtue of a third force, which 
the writer calls actinic force. 

This transformation is effected in all the 
divisions of the speetrum, but depends on the 
coloring matter employed for sensitizing the 
plates of the actinometer, the sensitiveness of 
which is so great that the light of a candle ata 
distance of some meters produces effects that are 
as clear as they ure instantaneous. 

After discussing certain applications to teleg- 
raphy and photography, M. Maréchal in an 
hypothesis which, though bold, is based on facts 
ascertained by observation and experiment, 
shows once more the close connection between 
electrical and luminous phenomena; then he 
showed the intimate relations existing between 
solar light and the great natural phenomena, 
such as terrestrial magnetism, the different varia- 
tions of the magnetic needle, the aurora borealis, 
earth currents, etc. 

This would seem to mark the beginning of a 


new epoch in optical physics and to open new 
avenues of investigation which may lead to the 
most important results. While this brief notice, 
which is all we have at present, suggests nothing 
incompatible with our present beliefs or the 
teachings of Maxwell, it seems likely to give 
those teachings a new significance and to give 
them a concrete value that they have not hereto- 
fore possessed. 


Frank White, of Meriden, Conn., son of J. H. 
White of the Wilcox & White Organ Company, 
is the inventor of an electric motor which is now 
being used in Oliver Ditson Company’s store at 
Boston to run an organ. It is an interesting 
piece of mechanism and may be applied to the 


largest parlor organ. ‘The bellows regulates its 
own speed. 
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THE ELECTRIC LIGHT IN PHOTOG. 
RAPHY. | 


The growing interest in and application of the 
electric light in photography will render the fol- 
lowing letter, contributed to Anthony’s Photo- 
graphic Bulletin,- apropos. Mr. George G. 
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a photographer I never yet made in one day 
thirty negatives so beautifully lighted, so unl- 
form in exposure, and possessing so many good 
qualities as those of Miss Florence Rockwell, 
whose ‘‘electrographs” illustrate this month’s 
Bulletin. The average exposure was about a 
second and a half, as far as it was possible for 
Mr. Hillman and myself to determine, or about 
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From a PHoroGRarH oF Miss FLORENCE ROCKWELL. 


Rockwood is one of the old-time photographers 
of whom very few now remain and of whom still 
fewer have made a financial success of the busi- 
ness. That he has made a success of it both 
artistically and financially is doubtless due to the 
fact that he has at all times kept himself abreast 
with the times. With the advent of electricity he 
was among the first to apply it successfully to 
photography, and has since done much to perfect 
its utility. In proof of the sound basis for his 
enthusiasm he shows a photograph of Miss Flor- 
ence Rockwell, which we reproduce herewith. 
It loses much in reproduction by the half-tone 
process, as all photographs do, but enough re- 
mains to show the extreme beauty of his results. 

The subject is a most fortunate selection both 
in personality and pose, and would do justice to 
any process; and while we are discussing the 
process by which the results were obtained we 
feel that our attention is quite as much attracted 
to the subject as to the process, 

Mr. Rockwood’s letter is as follows : 


THE ‘‘ ELECTROGRAPH.”’ 


The days of the skylight are numbered, and 
with it passes away the climbing of stairs and 
many of the disagreeable objectionsand traditions 
of olden times. The great ‘‘reformation” will 
be accomplished by the electric light. In fact, 
in the language of the troubled Frenchman, 
‘c'est un fait accompli.” I have been the most 
antagonistic of all as to the final victory of elec- 
tric light, and it isa rash man who will put himself 
on record as favoring the electric light in prefer- 
ence to daylight; but in my thirty-eight years as 
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with care, very picture was fully timed 

see nothing that would indicate to. the eae 
amateur or expert photographer that they were 


not made under a soft ground-glass skylight in 
daytime and under the most favorable circum- 
stances. The tremendous expense of building 
skylights, and the fact that they must be con- 
structed with a certain relation to the points of 
the compass, has proved a serious handicap to 
the photographic profession. If I should start 
business anew to-day, I should give no considera- 
tion to the fact of a northern, southern, eastern 
or western exposure, but should put in my eléc- 
tric lights and work with them, with a thorough 
conviction that the best work of my life was to 
be accomplished in this way. I feel some hesi- 
tation in declaring that the electric light is bet- 
ter than daylight, but for many reasons I feel 
Convinced that itis. It is more concentrated, 
and yet can be diffused as much as is desirable, 
From this fact a soft light may be put upon the 
head and a more accentuated light upon the 
draperies, and results obtained which would be 
extremely difficult under a daylight exposure. I 
intend hereafter to supplement my daylight ex- 
posures at all times after 3 o’clock and through 
the very busy season up to 10 o'clock at night. I 
shall defy any layman or expert to tell under 
which light the pictures were made, unless it be 
that the superior quality of the electric lighting 
will be noticed. It is well known that Ido not 
go off at half-cock on new things and never ride 

obbies, but in tbis system introduced by 
Messrs. Anthony I seem to see a great future. 
The wizard of Menlo Park is getting the best of 
Apollo, the sun god ! 


By permission of the publishers of Anthony's 
Photographic Bulletin we are also enabled to 
reproduce a cut showing the apparatus by which 
these spendid results are obtained. No further 
description is necessary than to state that when 
the light is reflected from a 12-foot screen and 
side reflectors, as shown, the time of exposure is 
the sameas with good daylight. By moving the 
side reflectors any light effects desirable are st- 
tainable and with the advantage over daylight 
that having once determined the proper time ex- 
posure it need never vary as in daylight for the 
same results. 


An Electrical Letter Box. 


An electrical letter box which gives the alarm 
when the postman opens it is a recent invention. 
The box is placed at the street door and is con- 
nected by a wire with the rooms above, snd 
when the lid 18 raised to place a letter therein the 
alarm is given. It is impossible for a letter to 


lay in the box unnoticed. The act of opening 
the box to insert a letter starts a very simple 
clock motion and the circuit is closed, or rather 


uld be pressed and closed 


ELECTRICAL PHOTOGRAPH APPARATUS. 


the commutator turns with the closing of the 
box. The commutator revolves continuously in 


one direction, so that there is nothing to get out 
of order. 
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The Chemical Theory of Accumulators*”— VI, 


BY E. J. WADE. 


Returning now to the case of ordinary storage 
cells, it becomes easy to see how the reactions 
just considered are modified by the introduction 
of lead electrodes; and the explanation takes the 
same lines as those already laid down by Dr. 
Armstrong and Mr. Robertson, who in their 
turn largely base their explanation on Prof. 
Marshall’s researches into the formation of per- 
sulphuric acid and the persulphates. 

To consider the positive electrode first. At 
the end of the discharge this consists very laggely 
of lead sulphate, and the free sulphion first 
enters into combination with it to form lead per- 
sulphate [Pb(SO*)’]. l 

PbSO: + SO! = Pb(SO*)’, 
which then reacts with two molecules of water 
producing lead peroxide and normal bydrogen 
sulphate. 
Pb(SO*)? + 2H?O = 2H’SO* + PbO’. 

At the commencement of the charge, when a 
large quantity of lead sulphate is present, no 
doubt nearly the whole of the sulphion is ab- 
sorbed in this way, and only a small percentage 
reacts with the hydrogen sulphate to produce 
hydrogen prosulphate as shown above. The 
latter reaction will, however, begin to increase in 
amount after a certain point has been reached, 
because, as the lead sulphate is gradually com- 
verted into peroxide less and less remains for 
the sulphion to act upon. 

When practically all the lead sulphate is re- 


duced, and the electrode thoroughly peroxidized, — 


itcannot be further attacked, and the whole of 
the suiphion then goes to form persulphuric 
acid, with immediate re-decomposition and liber- 
ation of oxygen; in fact, the usual phenomena 
attendant upon the electrolysis of dilute acid 
with platinum or other unattackable electrodes 
are observed. 

It can now be seen that the amount of the dif- 
ference between the curves of charge and dis- 
clarge £. M. F. in Fig. 2 is really a measure of 
the proportion of persulphuric acid that is being 
produced at different periods, altbough no data 
are avuilable that will enable it to be stated in 
absolute figures. As just explained, for the first 
two thirds of the charge it remains fairly con- 
stant, then it goes on increasing till the cell is 
fully charged, and even after that it goes on in- 
creasing till a point is reached when the persul- 
phuric acid decomposes just as fast as it is 
formed. The greater the density of the charg- 
ing current the higher will the £. m. F. rise be- 
fore equilibrium is attained, and this is exactly 
what in practice is found to occur. 

The chemical actions that take place at the 
negative electrode present very little difficulty 
and are easily followed. Hydrogen in a “ nas- 
cent” or highly active condition is liberated, and 
exerts a powerful action on the sulphate or other 
salts of lead that may be present, reducing them 
to the metallic state with the liberation of hydro- 
gen sulphate. 

PbSO! + B? = Pb + H’SO'. 

Towards the end of the charge, when the re- 
duction is nearing completion, the surplus hydro- 
gen commences to pass off in a gaseous state 
and in rapidly increasing quantities. Indirect 
evidence regarding the nature of some of the 
chemical changes that tuke place in storage cells 
may be derived from an examization of the vari- 
ations in temperature during charge and dis- 
charge. In both cases, provided the whole of the 
reactions were absolutely electrolytic, no heat 
should be generated except that due to the elec- 
trical resistance of the cell, and any rise of tem- 
perature, beyond what can be accounted for in 
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* From “ The Electrician,” London. 
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this way, must be ascribed to wasteful unelec- 
trolytic heat producing actions, including what is 
generally known as‘‘ local action.” 
Unfortunately the data bearing on this ques- 
tion is extremely meagre, being compris«d in a 
few experiments of Messrs. Duncan and Wie- 
gand, and of Messrs. Ayrton, Lamb and others. 
Curve a, Fig. 3, is taken from the published re- 
searches of the latter gentlemen, and shows the 
rise in temperature of a cell when being 
charged, while curve b shows the fall in temper- 
ature during discharge. Upon ecaiculating out 
the amount of liberated heat to which this rise in 
temperature corresponded, it was found to far 
exceed that due to the electrical resistance of the 
cell, and in fact it was equivalent to 17 per cent. 
of the total amount of energy put into the cell 
while charging. Thereupon, the authors make 
the following very practical suggestion, which is 
best given in their own words: *' In order, then, 
to improve accumulators, what has to be espe- 
cially songht for, and, if possible, then prevented, 


Centigrade. 


Rise of Temperature. Degrees 


Fig. 3. 


is that chemical action which, in the case of the 
cells we were using, keeps the mean temperature 
of the cells about 0°7° C. above that of the air. 
This chemical action is very possibly quite dis- 
tinct from the reversible one which accompanies 
the storing up of the electrical energy and its 
subsequent liberation.” 

Now, all the evidence seems to be in favor of 
the action in question being the generation and 
subsequent decomposition of persulphuric acid, 
which has just been dealt with at some length in 
explaining the charging reactions, aud in fact if 
this does occur it follows as an absolute neces- 
sity that it must be accompanied by an evolution 
of heat just such as is actually observed. It will 
be noticed how comparatively slowly the tem- 
perature rises during the first two-thirds of the 
charge when, as has been shown, the production 
of persulphuric acid is small; how rapidly it rises 
during the last third of the charge, and how, as 
might be expected, it still goes on rising after the 
cell is quite full, proving beyond a doubt that it 
is not due to any reactions taking place in the 
electrodes themselves. 

Unfortunately, there does not appear to be 
much probability, or even possibility, of doing 
away with the wasteful reaction in question, as it 
appears to be a fundamental one involved in the 
electrolysis of dilute acid under any cirenm- 
stances. 

No conclusions can be drawn from the dis- 
charge curve b without the rate at which the 
cell would cool if no heat were being generated 
is known, or, better still, the tate at which it 
would cool if the only heat generated were that 
due to the passuge of the current through the 
internal resistance of the cell. These are given 
respectively in curves ¢ and d. It is now at 
once apparent that a gradually increasing gener- 
ation of heat is taking place throughout the 
whole of the discharge, but that at no period is it 
as much as that generated while charging. The 
amount is far too small to be due to any of the 
main discharge reactions, being merely heat pro- 
ducing: in fact, that so little heat is generated is 
one more proof of the impossibility of any such 
action. Another explanation that at first sight 
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appears possible is that it is caused by the gradual 
breaking up of the hydrogen persulphate and 
hydrogen peroxide left over from the previous 
charge, which in these experiments only ceases 
immediately before the discharge begins. But, 
if this were the cause, the generation of heat 
would be greatest at first, and then gradually 
die away, instead of which exactly the opposite 
tukes place. 

It appears more probable that the heat is really 
due toa caure which was pointed out in the 
fourth article of this series as certain to produce 
such an effect —namely,imperfect diffusion. Every 
practical cell, however well designed, must suffer 
to some slight extent from this cause, and more- 
over, asthe discharge proceeds and the active 
material becomes more and more choked up 
with sulphate, it will become more and more 
marked; and this is precisely what happens. 

While the amount of heat liberated during the 
discharge does not under any circumstances sp- 
pear to be large, the remarkable observation ha 
been made that sometimes there is actually an 
absorption of heat during this process. Ip some 
of Prof. Ayrton’s experiments the temperature 
of the cell at the end of the discharge, instead o 
being 06° above that of its surroundings, as 
shown in Fig. 3, had dropped to the same level 
or slightly below the surrounding temperature, 
and, it will be seen from curve c that, even if 
the only heat generated were due to the cell’s in- 
ternal resistance, its temperature ought still to 
be 0°2° in excess; this represents an absorption 
uf heat. Unfortunately, beyond the temperature 
at the commencement and the end of the dis- 
charge, no other or intermediate readings were 
taken, so that it is impossible to say what was the 
form of the discharge curve iu these instances, or 
whether the heat was being absorbed throughout 
the discharge. From the nature of the corre- 
sponding curve for the rise of temperature dur- 
ing the charge that followed (see curve e, Fig. 8) 
it would appear probable that this was not the 
case, and that it only began to take place towards 
the fag end of the discharge. If this is so, it 
would imply that the effect must be due to some 
reactions whici: commence about that time, and 
it is possible it may be in some way connected 

with the slight formation of lead peroxide that is 
sometimes observed to take place at the negative 
electrode. Great difficulty has always been ex- 
perienced in explaining this phenomenon, and in 
deciding where the whole of the energy neces- 
sary for its acconplshment can be obtainea 
from, but on the supposition of an absorption of 
heat the phenomenon becomes more explainable. 
Lead peroxide could not be produced without 
the formation of an equivalent quantity of per- 
sulphuric acid, and it has been already stated 
that this compound does absorb heat in the pro- 
cess, While the amonnt of acid generated would 
form too small a percentage of the bulk of the 
electrolyte to undergo immediate re-deecomposi- 
tion and give up its heat again. 

The usual explanation of the cooling of the 


cells during discharge is to say that just as heat 
Is venerated when water is added to acid, so heat 
is absorbed when the acid is withdrawn from the 
water again; or, more vaguely, it is ascribed to 
the dissociation of fresh molecules of acid neces- 
sary to replace those used up; but these actions 
form part of the electrolytic reactions of the cell 
and helpto determine its E. M. F., and they can- 
not be used over again, therefore, to account for 
the cooling effects, 
(Coneluded.) 


Tom L. Johnson, of Cleveland, Ohio, has be- 
guna suit in equity in the United States Circuit 
Court, Brooklyn, N. Y., against the Brooklyn 
Heights Railroad Company. He claims damages 
for the use of a trolley fender which infringes 
on a patent issued to him June 16.1891. He 
also wants a mandamus preventing the company 
from using the fender. 
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An Electro-Medical Fraud—IV. 


ELECTROPOISE, GROSSEST OF THERA- 
PEUTIC HUMBUGS. 


“ The one discordant note in all this great display of 
genuine scientific and engineering work was found in the 
fact that in this same temple of science—in Electricity 
Bullding itself—naked imposture, quackery in the form of 
80-Called electrical belts, hairbrushes, insoles and what 
not, had obtained a footing and stalked forth unabashed. 
No words of condemnation can be too strong to be applied 
to the parasites who, tn the guise of healing and benefac- 
tion, succeed in extracting perhaps the last money from 
the sick and suffering tor their worthless trumpery.”— 
PROF. ELIHU THOMSON, In the Engineering Magazine. 

On December 6 Daniel F. Beatty, a well-known 
manufacturer of organs, was convicted of the 
fraudulent use of the mails. It was proved that 
one Coley bad been induced to buy, through 
circulars sent through the mail,an organ for $50 
which Beatty represented was worth $100. Ex- 
perts declared the organ was not worth $165. 

The misrepresentation and fraud involved in 
Beatty’s organ business were reprehensible and 
have been judicially declared criminal. But 
how much more despicable is the fraud involved 
in the sale of such an instrument as the ‘‘ Elec- 
tropoise”’? 

The $15 organ could injure no one, could re- 
sult inno harm except to the business of honest 
competitors. 

The ‘‘ Electropoise” might easily result—no 
doubt has in many cases resulted—in the death 
of the patient trusting in its merits and misled 
by the fraudulent representations of its vendors. 
The latter, and every man who has aided in any 
way the sale of these instruments, including the 
publishers of papers printing their advertise- 
ments, are guilty of worse things than fraud or 
abetting fraud, | 

The vendors are guilty of a crime which is only 
one degree removed from homicide, and the tes- 
timonial-givers and publishers of easy conscience 
are guilty of giving aid and comfort to the active 
criminals. We hold that this assertion is be- 
yond argument. 

If the ‘‘ Electropoise” could do some of the 
things claimed for it, the man who will recom- 
mend it, and sell it, as its promoters do, to pa- 
tients attacked with pneumonia, yellow fever, 
cholera morbus and other radical diseases, would 
still be guilty of infamous crime. 

ELECTRICITY’S warfare against these quacks has 
only begun, and publications like the Review of 
Reviews, Christian Nation, Literary Digest, 
etc., who have persisted in carrying their adver- 
tisements after having the swindling character of 
the whole business clearly pointed out tothem by 
an authority, will find itrather unpleasant to ex- 
plain to their reputable advertisers why they are 
willing to advertise frauds, humbugs, quacks and 
criminals at the same rates and on the same 
pages with good books and other legitimate ad- 
vertising notices. 

The “character ” of all these swindlers is illus- 
trated by the creer of “ Prof.” Wilson, the in- 
venator and proprievor of “ Actina.” Convicted 
of malpractice in Philadelphia, he wore the con- 
vict’s stripes in Pennsylvania; he came to New 
York and was again convicted of crime in the 
sale of a fraudulent remedy, ‘‘ Wilsonia.” He is 
now a fugitive from justice in this State, and the 
New York Sun, Scribner's Magazine and other 
high-class publications are carrying the adver- 
tisement of his frandulent business, which he 
Jirects from various Western cities. 

The fact that the promoters of ‘t Electropoise” 
have rested for four weeks without taking legal 
steps to compel ELECTRICITY to prove its charges 
is proof positive of their own knowledge that 
they are engaged ina swindling business. 

The following are a few of the many communi- 
cations on the subject received this week : 


ELECTRICITY. 


To the Editor of ELECTRICITY. 

Dear Sır: You are deserving of the highest 
commendation for the stand you have taken in 
regard to electro-medical frauds as well as other 
matters. And especially do you deserve credit 
for your fearless presentation of facts, and I 
wish personally to thauk you for your position 
in relation to the religious papers, ete., who have 
exploited the ‘‘ fake” device. I think the re- 
ligious press, which assumes to represent the be- 
liefs of myself and others in things outside of af- 
fairs temporal, should be beyond a possibility of 
reproach in accepting advertising matter of such 
a nature, in order to be consistent with the tone 
of the reading matter of the paper. The purpose 
seems to have ‘‘ miscarried.” Bring these papers 
to time and you will bave the heartfelt thanks of 
myselfand thousands of other readers of your 
paper. 

Trade journalism will find your stand the ideal 
to follow after you have paved the way. 

N. 8S. AMSTUTZ. 

Cleveland, O., November 30. 


To the Editor of ELECTRICITY. 


Dear Sir: I have noticed with pleasure your 


various articles from week to week, and especially 
your issue of the 28th ult., in which you show up 
so splendidly iu the true light ‘The National 
School of Electricity ” and * Electropoise.” I 
have noted for sume time the advertisements of 
the National School of Electricity and places 
which they propose establishing in the North, 
and wondered what could be given as a course 
for a fee of $17.50. I called the attention of my 
class over a year ago to the fraud sailing under 
the name of Electropoise, explaining its total in- 
ability to prove efficacious from any standpoint, 
whether electrical, magnetic or otherwise, and 
am delighted to see the stand you take relative to 
same, Yours very truly, 
L. D. Buss. 

The Bliss School of Electricity, Washiugton, 

December 1. 
To the Editor of ELECTRICITY. 

Dear Siz: Ihave read with interest in your 
paper your hearty words concerning the course 
of the Sunday School Times. I will merely add 
that we rejected the advertisement of the Electro- 
poise on its own merits, or lack of merit, as shown 
in its sweeping claims. Yours sincerely, 

H. Cuay TRUMBULL. 

Sunday School Times Editorial Rooms, Phila- 

delphia, December 1. 
To the Editor of ELECTRICITY. 

Dear Sin: We heartily sympathize in any 
movement that will tend to lay frand bare to the 
public, especially frand of the character referred 
to, which numbers among its victims the sick, 
the needy and the uneducated. Very truly yours, 

Houston & KENNELLY, 

Houston & Kennelly, Electrical Experts, Phila- 

delphia, December 4. 
To the Editor of ELECTRICITY. 

Deak Sik: On the appearance of your issue 
of November 28 the writer sent you an explicit 
denial of your published statement attributed to 
him concerning the Sunday School Times. Will 
you kindly let your readers know this? Very 
truly yours, JOHN W. PRITCHARD. 

Christian Nation, New York, December 5. 

[Nevertheless, our statement was true in every 
detail. ] 


Mr. E. B. Greene, Pub. 

Sir: I have been amused by reading your re- 
quest in the V. Y. Tribune of Noy. 25 for com- 
munication with persons who have “been misled 
into purchasing an Electropoise,--' the electro- 
therapeutic humbug deseribedin ELECTRICITY.’ ” 
I, Otto Schumm, am one of the numerous thon- 
sands who have been lcd into purchasing the 
Electropoise, and as my understanding grasped 
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its meaning almost upon first trial, I wonder 
what Mr. Greene bought the little marvel for, or, 
what is the gentlemen talking about? Or does 
he talk from hearsay merely ? I have not seen 
the alleged ‘‘description” in ELECTRICITY, bnt 
that description is the humbug, I aver, and not 
the Electropoise. When Mr. Greene wakes up, 
wiser and with a better conviction, I also wonder 
what style of dress he will give his apology for 
his defamation of one of the greatest wonders of 
all time, and how the difference will be finally 
settled between him (the defamer) and the Elec. 
tropoise Company. 

But enough. If Mr. E. B. Greene desires an 
interview with the undersigned, I am at home, at 
159 Pulaski street, Brooklyn, Sunday Morning 
next from 7 to 9, or evenings after 9. 

I fear no difficulty in enlightening Mr. Greene 
on the subject and look forward with pleasure to 
the time when he shall understand more about 
the subject he hurls bis thunder at. 

Till then,— 
OTTO Scuumm, 
Expert in Electrolibration. 

159 Pulaski street, Brooklyn, Dec. 4, '94. 

[There is no lunatic asylum at 159 Pulaski 
street, and Mr. Schumm is mistaken when he 
says he is at home there; his natural home would 
be Flatbush or Bloomingdale. ] 


STORAGE BATTERY CONSOLIDANON. 


Official information is now at hand concerning 
the consolidation of the various competing stor- 
age battery interests referred to by us a week 
Ago. 

The Electric Storage Battery Company has ac- 
quired all the mghts and patents of the Consoli- 
dated Electric Storage Company. the battery 
patents and rights of the Brush Electric Com. 
pany of Cleveland, the battery patents of the 
General Electric Company, all the property, 
rights and patents of the General Electric Launch 
Company and the Electric Launch and. Naviga- 
tion Company, and the rights, licenses and pat- 
ents of the Accumulator Company. 

Philadelphia will be the bendquarters of the 
consolidated company, where the Electric Stor- 
age Battery Company has a large new factory. 

Mr. Griscom, of the Accumulator Company, 
will probably retain his connection with the new 
company, aud Mr. Bracken will probably be in 
charge of the lannch business. 

The company has filed a certificate in the office 
of the Secretary of State of New Jersey, increas- 
ing its capital stock $3,500,000, making the total 
capital stock $13,500,000. . 


Death of Frederick Degenhart. 


Mr. Frederick Degenhart, Chicago manager 
of the Standard Underground Cable Company, 
died in that city on Friday last of pneumonia. 

Mr. Degenhart was known to everyone in the 
trade, and had hundreds of friends, He was’ in 
the prime of life, and his death will cause genu- 
ine sorrow to all who knew him and appreciated 
his sunny disposition and manly habits. 


Personal. 


Mr. James W. Godfrey, for nearly nine years 
general manager of the New York Insulated 
Wire Company, and Mr. Frank Harrington, the 
leading salesman, have retired from the com- 
pany. They will still bein the wire busine 
though the plaus are not yet officially announcee. 


The Old Colony Trust Compauy of a 
has brought suit at Dubuque, Iowa, on 4 a 
deed for $400,000 aguinst the Dubuque no 
and Traction Company. The company has fal as 
make payments of coupons since Decemb 
and has also defanited on the payment of ae 
The plaintiff asks the appointment of a ve 
to operate the road aud a foreclosure 0 
mortgage. 


Dec. 12, 1894 


Ralph E. Rust, receiver of the National Elec- 
tric Manufacturing Company of Wisconsin, 
bronght suit in St. Louis against the Western 
Electrical Supply Company, on account. Rust 
was appointed receiver by a court in Wisconsin, 
and the question was whether a receiver ap- 


pointed in another State could come into a. 


Missouri court and sue for and collect in a Mis- 
souri jurisdiction the assets that belonged to the 
corporation before his appointment. Jndge 
Valliant decided that he could not; a receiver is 
an ‘arm of the court,” but the court can reach 
no further than it has jurisdiction. He rendered 
judgment, therefore, for the defendant. 


At the instance of the American Loan and 
Trust Company of Boston, Watson Whittlesey has 
been appointed receiver of the Suburban Tract- 
ion Company, which operates an electric rail- 


way in Orange, N. J.,and a horse railwayin East 
Orange and Bloomfield. An injunction also has 
been granted restraining creditors from selling 
at sheriff’s sale any portion of the company’s 
assets in execution of judgments. The sale set 
down for the 7th inst. did not therefore come off. 


John A. Brill bas filed a bill in equity in the 
United States Circuit Court at Philadelphia 
against the Delaware County and Philadelphia 
Electric Railway Company, charging alleged in- 
fringements on a number of patented improve- 
ments in cars, trucks, motor cars and brakes, 
the exclusive right to which is claimed by the 
complainants. 


The suit brought by the Thomson Electric 
Welding Company of Lynn, Mass., against the 
Two Rivers Mannfacturing Company of Wiscon- 
sin, has been terminated by the entry of a decree 


sustaining the validity of the fundamental pat- 
entsof Elihu Thomson on electric welding and 
apparatus therefor, and adjudging thatthe de- 
fendants have irfringed the same. The Two 
Rivers Manufacturing Company has settled for 
the past and taken a license from the Thomson 
Electric Welding Company. 


His Salary Was Larger Than Coffin’s. 


The United States Court of Appeals at Chi- 
cago has handed down a decision setting aside 
the verdict obtained by Wilbur F. Davidson 
against the Illinois Central Railroad Company, 
for personal injuries, amounting to 843,000. The 
plaintiff was injured at the Hyde Park station on 
February 27, 1893. He was connected with the 
General Electric Company, and was in receipt of 
a salary, according to the evidence produced ou 
the trial, of nearly $60,000 a yeur. — 


General News. 


What is Going on in the Electrical World. 


Toledo, O.—The electric railway from this city 
to Maumee is completed and wasopened for traffic 
on the 29th ult. 


Dunkirk, N. Y.--The Phenix Telephone 
Company has been granted a franchise for a 
telephone service in this city. 


Oakland, Cal.—-Receiver Ira W. Bishop has 
been granted permission to change the Piedmont 
Cable Road into an electric system. 


Baltimore, Md.—The Baltimore Traction 
Company’s Gilmore street cable line is to be 
changed immediately into an electric line. 


Parkesburg, Pa.—The stockholders of the 
Parkesburg Electric Light Company have de- 
cided to take steps toward securing a charter. 


Staten Island, N. Y.--The New Brighton 
trustees have granted the petition of the Mid- 
land Railway to change its motive power to elec- 
tricity. 


Bayfield, Wis.—This city has purchased the ° 


plants of the Water Company and Electric Light 
Company and will operate them under municipal 
control. 


Corning, N. Y.—Three plans are now on foot 
to build an electric railway in Corning, and it is 
expected that a first-class road will be in opera- 
tion in the near future. 


London, Ont.—The local branch of the Cana- 
dian General Electric Company will hereafter 
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be known asthe London Electric Company, Lim- 
ited. The capital is $300,000. 


Boston, Mass.—The Herald states that the 
Westinghouse Electric Company has contracted 
to supply the West End Street Railway with 110 
motors, 


Kansas City, Mo.—The Rosedale avenue mo- 
tor line is being changed to an electric system. 
The changing of the system from steam to elec- 
tricity will require an outlay of about $15,000. 


Santa Fe, N. M.—The water, gas and electric 
light interests of this city will henceforth be un- 
der one manrgement, the Santa Fe Water and 
Improvement Company having secured control. 


Milwaukee, Wis.—The indications are that 
the North Greenfield division of the Milwaukee 
and Wauwatosa Motor Railroad, which runs to 
the State fair grounds, will be equipped as an 
electric road by next summer. . 


San Antonio, Tex.—The Fort Wayne Electric 
Company's plant here has been damaged by fire 
to the extent of $7,500. The fire originated in 
an explosion at the electrical repair and electro- 
plating establishment of B. Dubinski. 


Alexandria, Ind.—A contract has been signed 
looking to the construction of the Indianapolis, 
Alexaudria, Anderson and Marion Electric Rail- 
way, the estimated cost of which is $525,000. F. 
M. Dice is president of the company. 


Oshkosh, Wis.—There seems now to be no 
doubt that the electric street railway for which 
J. K. Tillotson was granted a franchise by the 
council some months ago will be constructed. 
Work on the road began on the 1st inst. 


Watkins, N. Y.—The Watkins and Havana 
Electric Railroad Company has been formed for 
the purpose of building a railway line between 
here and Havana.. Incorporation papers have 
been made out and sent to the Secretary of State. 


Pittsburg, Pa.—The Westinghouse Electric 
and Manufacturing Company on the th inst. 
declared a quarterly dividend of 1ł per cent. 
upon the preferred stock, payable January 2. 
1895. Transfer books close on December 22 
and open on January 3. . 


Niagara Falls, N. Y.—The Pittsburg Reduc- 
tion Company, manufacturers of aluminum, have 
completed their new factory at the model village 
built by the Cataract Construction Company, 
three miles above Niagara Falls, and are awaiting 
the installation of electric power. 


Paulsboro, N. J.— The project of building a 
trolley road between this place, Clarksboro, 
Swedesboro and Woodbnry is progressing. The 
system, as proposed, is the underground conduit. 
The compary which proposes to build the road 
has, it is said, plenty of money to bach it in its 
undertaking. 


Ithaca, N. Y.—Mr. Stephen Vail, son of Al- 
fred Vail, the co worker with Prof. S. F. A. 
Morse in the invention and development of the 
electric telegraph, has presented to the electrical 
museum of Cornell University a piece of the wire 
over which passed the first message transmitted 
by the maguetic telegraph. 


Chicopee, Mass.-—The board of aldermen have 
granted a franchise to the Holyoke Street Rail- 
way Company to build an electric railway from 
the Willimausett bridge to this city. This will 
complete the much desired liuk between Spring 
field and Holyoke. The line must be built and 
in operation by November 1, 1895. 


Augusta, Me.—Superintendent Meloon of the 
Augusta, Gardiner and Hallowell Electric road 
has made a small electric heater that can be ad- 
justed to the electric light wire ina bedroom and 
furnish sufficient heat to warm a fair sized room 
ina few minutes. To attach it it is only necessary 
to remove the light globe and screw the heater 
on. 

Milan, Mo.— The permanent organization of 
the Milan Telephone Company was perfected at 
a recent meeting of the stockholders by electing 
Isane Guinn president and Dr. W. T. Stephen- 
son secretary and treasurer, The line connects 
Milan with Browning, Linneus, Laclede, Brook- 
field, St. Catherine, Becklin, Marceline and 
Macon City. , 

Bennington, Vt.—The bills for a charter for 
the Bennington electric railway and the Ben 
nington and Woodford electric railroad have 
passed both branches of the Vermont Legislatare 
and received the Governor’s signature, Some 
preliminary steps toward building the Benning- 
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ton and Woodford line will probably be under- 
taken this winter. ; 


New Orleans, La,— There arè now six electric 
railway linee in operation in this city, five of 
which have been aai equipped during the 

ear. The Magazine street line and the Coliseum 
fie. both electric, will soon be completed, and 
the Orleans road is to be changed shortly to an 
electric. When this is done there will be only 
one or two mule lines left. 


Cherokee, Kan.—A new town, with electric 
lights, waterworks and a four-block zinc smelter 
is to be built eight miles west of here as soon 
as the work can be done. A coal shaft is to be 
sunk immediately and 100 tenements erected. 
The Southwest Coal and Improvement Company, 
which owns several thousand acres of coal lands in 
Cherokee County, is back of the enterprise. 


Wheeling, W. Va.—The Jntelligencer says: 
«J. B Hall, the inventor of the Hall process of 
manufacturing aluminum, controlled by the 
American Electric Smelting Company, ìs in 
Pittsburg, where he is making arrangements for 
a specially built electric dynamo to be brought 
to Wheeling next week for the purpose of giving 
a practical demonstration of the Hall method.” 


Monticello, N. Y.—There is a project on foot 
to build an electric railroad through the Never- 
sink Valley, i1 ‘Sullivan County, to Grahams- 
ville and from Fallsburg to Monticello, The 
right of way is being looked after and a site 
has been secured along the Neversink River to 
erect a dam for water power. This project is 
probably some relation tothe scheme of a year 
ago to dam the Neversink and furnish light and 
power to a large section of Orange County. 


Wallaceburg, Mich.—The Hamilton and Lake 
Erie Power Company through its solicitors will 
make application at the next session of the Ontario 
Legislature to acquire the right to construct,ope- 
rate or dispose of a watercourse and raceway 
from some point on Lake Erie east of Dunnville 
to some point on Lake Ontario or Burlington 
Bay, and to build works in connection therewith 
for the purpose of generating electrical energy 
for manufacturing purposes. The fall from Lake 
Erie to the head of Lake Ontario is said to be 300 


- feet, and the power will be immense. 


St. Louis.—Dr. Wellington Adame, president 
of the Chicago and St. Louis Electric Road, said 
a few days ago that the road ‘‘ will most cer- 
tainly be built, bnt not until after a revival of 
business. Already,” he continued, ‘ $8,000,000 
of the $10,000,000 worth of bonds have been 
placed, and it will not be mnch trouble to place 
the remainder. The grading and securing of 
right of way is going steadily on.”—President 
Green of the Fourth Street cable line has deter- 
mined to give the underground system a trial on 
a portion of that line, and if this proves success- 
ful will equip the entire line in the same way. 


Detroit, Mich.—The /'ree Press states that 
anumber of Detroit capitalists have formed a 
syndicate for the purpose of building an electric 
railway from the dividing line between Wayne 
and Oakland counties, through Birmingham to 
Pontiac, to give these places better connection 
with this city. E. W. Voigt, the brewer, is at the 
head of the syndicate.—The new ordinance giv- 
ing the Detroit Railway Company (of which the 
Pack brothers and H. A. Everett are the lead. 
ing figures) the right to run street cars in the 
streets of Detroit has been signed by Mayor Pin- 
gree and becomes a municipal law. Three cent 
fares are to bea feature of the pew system. 


Washington, D. C,—The Elkins-Widener- 
Newbold syndicate is about to begin the con- 
structon of the Washington and Baltimore Bonl- 
evard trolley road, 32 miles long. Contracts for 17 
miles will be let ina few days. The first section 
between Washington and Laurel is expected to 
be in operation by April 1, 1895. It is estimated 
the road will cost $1,000,000. It will be double- 
tracked and laid with 80 pound steel rails. The 
trains will have a guaranteed speed cf sixty miles 
per hour, the fastest schedule time for any elec- 
tric or other railway. The block signal system 
will be used. It is proposed to have the entire 
line in operation by midsummer, 


Atchison, Kan.—The opening of the electric 
street railroad here was deemed of such local im- 
portance as to warrant a general celebration on 
the llthinst. The programme announced that 
“two bands will play on the streets during the 
day and evening, speaking at the theatre in the 
afternoon by Governor-elect Morrill, a football 
game, a bull at McInteer’s Hall, a p'ay at the 
theatre in the evening by Frobman’s Comedy 
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Company, and last, but not least, a grand parade 
and display by the Flambeau Club. Two hundred 
dollars bave been handed to the captain of this 
club to defray the expense. A banquet will be 
given at the Byram in honor of Governor-elect 
Morrill and Hon. B. P. Waggener.” 


Philadelphia.— The People’s and _ Eleciric 
Traction companies have agreed on an arrange: 
ment for transfer of passengers for one fare at 
nearly every intersecting point on the respective 
lines. “This agreement,” says the Ledger, 
“will make a powerful combination. The rela- 
tions of the two companies will naturally be very 
close and many of their interests will be identi- 
cal. It will be a combination that will probably 
be a formidable competitor of the Philadelphia 
Traction Company, and will practically place the 
passenger railways of tbis city in two grent sys- 
tems—that of the Philadelphia Traction Com- 
pany and of the People’s Electric Traction Com- 
bination.” 


New York.—Ata meeting of the directors of 
the New York and Philadelphia electric railroad 
last week, it was decided to begin work on that 
portion of the road lying between Raritan and 
New Brnoswick as soon as the materials can be 
recured.-—The new telegraph line of the Postal 
Telegraph Company from this city to San Fran- 
cisco has been completed. The circuit is 3,750 
miles in length. The wire and construction are 
of the best class and cost $500,000. Eight months 
were required to biild the line. Heretofore the 
Postal Telegraph Company’s only connection with 
the Pacific Coast was by the way of the Caradian 
Pacific lines. Now it has two routes, the one 
formerly used and that just completed and they 
are so far apart that the same storm is not Jikely 
to interfere with the working of the two lines at 
the same time. 


Fall River, Mass.—Rufus A. Soule, Wm. M. 
Btlerand A. P. Smith, of New Bedford, Henry 
B. Leonard, cf Somerset, and Benjamin Cook, 
of Fall River, as directors of a street railway 
company proposing to lay out thirty-five miles 
of railroad between Full River and Providence 
and Fall River and Taunton, have petitioned the 
authorities at Fall River and Somerset for elec- 
tric road franchises in the streets of those 
cities. —A company has been recently or- 
ganized to build and operate a street railway in 
this city. ‘The motive power will be electricity. 
The articles of agreement have been signed by 
Wendell E. Turner, Arnold B. Sanford, Albert 
S. Dow, Herbert Field, M. T. Hudner, James E. 
Osborn and Frank Shove. These with other citi- 
zens have subscribed $50,000 and the road will 
be built as soon as a franchise is obtained. 


The Stanley Company’s New Office Building. 


The new office building of the Stanley Electric Manu- 
facturing Company at Tittsfield. Mass., is now ready for 
occupancy. ‘The building is couventently arranged and Is 
equipped with all the necessary appliances for the com- 
fort of the company’s large clerical force. The bullding 1s 
connected with the big shop onthe north by au under- 
ground passageway, and another connection Is to be made 
by a bridge at the second story. 

The buriness of the Stanley Company continues to in- 
crease, and the new shop, which it was sup pcscd would be 
adequate for the present, is already crowded wlth work 
and is being run twenty-three hours out of the twenty- 
four. Ifthe business continues to increase and the future 
continues to be as full of promise as the present, an- 
other big shop will be erected in the Lear future between 
the present buildings and Pearl strett. 


—_— 


Whitney Instruments in the South. 

Mr. H. S. Sands, of Wheeling, W. Va., has accepte l the 
agency of the Whitney Electrical Instrument Compauy 
for the State of West Virginia and the western part of 
Pennsylvania, and will bereaiter carry a line sufficient to 
meet the wants of the trade In that territory. He is an 
energelle youns contractor aud engineer, and will un- 
doubtedly make a success of the agency, 


INCORPORATIONS. 


The Mahoning Valley Electric Railway Company, Niles, 
Ohio.—to construct and operate street railways (electric 
or otber motive power, except steam or animal) in Niles, 
Girard and Youngstown and on highway: connecting said 
places. Capital steck, $150,000. Promoters: C. F. Clapp, 
kR G. Sykes, Arthur A. Anderson, G. E. Herrick, Andrew 
squire, Jobn E. McVey. 

The Winumac Eleetife Light and Power Company, Win- 
amac, Ind.—to manufacture and supply electric light and 
power. Capital steck, $10,000. Promoters: John H. 
Weaver, Moses A. Dilts, Isaac V. Sinith. 

the Ravenna Electric Street Ratlway and Power Com- 
pany, Ravenna, Ohlo—to build, Operate and maintain 


-refrigerating apparatus. 
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electric railways within the limits of Portage County, 
Ohio, and elsewhere; furnish electric power, Nght and 
heat, etc. Capital stock, $50.000, Promoters: George H. 
Worthington, Win. J. Akers, Geo. W. Gardner, J. H. Evans, 
R. B. Carnahan. 

The Upper Cicero Water and Light Company, Austin, 
Tl].—to furnish electric lHght, beat and power; lay water 
and gas pipes, etc. Capital stock, $50.000. Promoters : 
Lawrence Crook. Jos. Foschinbaur, Revere Lincoln, Dane 
fe] Schustick. 

The Cardington Electric Ligbt and Power Company, 
Cardington, Ohio. Capital stock, $15,000. Incorporators : 
M. J. Carmack, Evan T. Bowen, T. J. Carmack, E H. Ftsh- 
back and H. F. Fishback. 


The American Gas Engine Electric Company, Chicago, 
Ill.—to operate patents for produ€ing power by gas en- 
gines, electric motors, etc.; generate electric light, heat 
and power; manufactule electric cooking, heating and 
Capital stock, $250,000. Pro- 
moters: Erik Akerberg, J. Ensign Fuller, Albert F. 
Dexter. 

Ibe Rogers Park Lighting Company, Chicago, Ml. —to 
manufacture, buy and sell electric light, gas, heat and 
power, and to construct and Jay all necessary wires, 
pipes, poles, conduits and appliances forthe distribution 
thereof. Capital stock, $30,000. Promoters: Henry Hels- 
tand, George N. Stone, Lloyd G. Kirkland. 


Articles of incorporation were filled at Trenton, N.J., 
on the 7th inst., by the Trenton Traction Company. The 
capital stock, $500 000, Is divided into 10,000 shares. Of 
this Thomas C. Barr, of East Orange, N. J., holds 4,000 
shares; Edward J. Moore, of Philadelphta, 4,000; George 
B. Jenkinson, of Newark, 200 Shares: Frederick W. Roeb- 
ling, Trenton, 400; Gen. W.S. Stryker, Trenton, 200; John 
L. Kuser, Trenton, 800; Hugh H. Hamill. Trenton 200; Fran- 
cis M. Eppley, West Oranye,200. The Trenton Traction Com- 
pany is organized to control the Trenton electric Hnes and 
Co connect by loop with the electric road now baing con- 
structed between New York and Philadelphia. 


The Suburban Light and Water Coinpany, Wheeling, 
W. Va.—to cstablish and maintain water works, electric 
ight, heat and power plant for domestic aud other pur- 
poses. Capital stock, $500,000. Promote:s: August Ralf, 
Anton Reymann, Paul O. Reymann, Wheeling. 


White Ha:l Electric Company, White Hall. Capital 
stock, $10,000. Incorporators ; Gilbert S. Vass: ler, Or- 
land) F. Griswold, Henry W. Hand. 


‘The Greensburg, Jeanette and Pittsburg Street Railway 
Company, Carlisle, Pa.—to coustruct, maintain and oper- 
ate an electric street railway. Capital stock, £150,000. 
Promoters; W. F. Sadler, A.A. Thomson, W.F. Sadler, Jr.. 
of Carlisle. 

The De Laud Electric Railroad and Power Company, 
De Land, Fia.—to construct, maintain and operate a rail- 
road With electricity as a motive power, © troll y system,” 
and furnish electiicity for lghting, manufacturing, ete. 
Capital stock, $300,000. Promoters: John B. Stetson, The- 
odore Search, Philadelphia ; Jobn F. Forbes. of De Land. 


The Plaltuvile Electric Light and Power Company, 
Platuville, Conn. Capital stock, $10.000. Incorpo orators : 
C. Hi. Landers, W. H. Brayton, M. B. Hitchcock, K. Fk. Tome 
lnson, Charles S. Landers, F. G. Platt, A. M. Young and 
D. S. Plume. 

The Citizens’ Mutual Telephone Company—to construct 
Hnes of telephone between Lockpcrt and Niagara Falls. 
Capital stock, $15,006. Directors: Jos. A. Ward, Wm. V. 
Trevor, Hiram K. Wickes, Theo. H. Van Horne aid others, 
of Lockport. 


The Corning and Painted Post Street Railway Company 
—to construct a street surface road, about live miles tn 
length, to be operated by electricity. Capital stock, $100,- 
Ovo. Directors: Edward W. Shedd, William H. Tyles, of 
Worcester, Mass.; H. A. Clark, Caleb L. B. Tylee, Frank 
H. Viele, Jolin L. Miller, Edwin J. Carpenter and Morris 
L. Gregory, of Corning, and Jobn W. Clark, of Waverly. 


The Thomson-Houston Elecuic Company of New York 
has been reorganized under the name of the Madison 
Square Lisht Company. The capital 3s $1,000, and the 
directors are George W. Masiin and Arthur G. Freeland, 
of New York City; hichard D. Lankford and Patrick A. 
Nolan, of Brcoklyn; Edmund A. Merrill, of Roselle, N. J., 
and Isaac N. Lewis, of Fort Wadsworth. 


The Nutting Electric Company, at Chicago. Capital 
stock, $5u,000. Iucorporators: James W., Hedeuberg, Carl 
K. MacFadden and Frank A. Smith. 


The Secretary of State at Jefferson, Mo., has issued a 
cer. dticate of Incorporation to the Sedalia and Brown 
Springs Electric Railway Company. Capital steck, $50,- 
000. Incorporators; D. C. Metzker, W. E. Sterne, M.E. 
Sterne, Charles Carroll and D. F. Webster. 


an application will be nade to the Governor of Pennsyl- 
vanla, December 19, © for the charter of four intended cor- 
porations to be Known as the Ohio Valey Electric Com- 
pany of Emsworth, the Ohto Valley Electric Company of 
Avalon, the Obio Valley Electric Company of Bellevue and 
the Ohto Valley Electric Company of Ben Avon. The op. 
jeet of the corporations Is stated to be ‘supplying Nght, 
heat and power, or all or any of th m, to the public by 
ineaus of electricity? The iucorporators named in each 


VoL. vir, No. 2 


case are: William Jackson, John H. Fults, A. F. McDon. 
ald, John C. Spencer and Donald M. Sloane. One com- 
pany will control the entire enterprise. the separate cor. 
porations being chartered in compliance with the State 
law governing such corporations. The Capital stock of 
the company Will be 825,000. The main plant wil be 
located at elther Ben Avon or Bellevue and the most 
distant point to be reached will be two miles from the 
central plant.” 
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Woven Wire Brushes. 
The Belknap Motor Company of Portland, ’Me., are the 
patentees and manufacturers of the best Woven Wire 
Brush on the market.—[A ate. 
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ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED DECEMBER 4, 1894. 


ELECTRIC RAILROADS AND APPLIANCES. 


530.192. Flectric-Kailway System. David Mason, New 

ses ence f ee Feb. 16, 1894. 

6223, Fender for ‘Trolley-Cars. Charles F.Haug. Brook. 
lyn, N. Y. Filed April 5, 1894. g, Brook 

530,276 Trolley-Catcher. William F. Kendt, Buffalo, N.Y., 
assig or of Uwo-thirds to George M. Mitchell and Rod. 
McLeod, same place. Filed May 26, 1894. 

530,283. Conduit for Electric Railways. Michael J. Mar- 
tin, Chicago, Ili. Filled Feb. 7, 1894. 

530,256. Elcctric Tramway. Helnrich Schwieger, Ber'in, 
Germany. assignor to Siemens & lalske, same place. 
Filed Dec. 22, 1893. 

530,482. Klectric-Raltlway Supply Sistem. Jobn J. Green, 
Boonton, N. J., assignor to the Universal Electric come 
pany of the City of New York. Filed Aug. 21, 1898. 


ELECTRIC LIGHTS AND APPLIANCES. 


530.348. Electric-Light Fixture. Herman Horn, Philadel. 
phia, Pa., assiguor to the Horn & Brannen Maoufac- 
MUIE Company of Pennsylvania. Filed May 2, 

DYNAMOS, MOTOKS, BTC. 

530.088. Brush for Dynamo-Electric Machines. Pierre 
de E ron, Pont-de-Claix Isere, France. Filed Feb. 

530,114. Method of and Means for Operating and Control- 
ling Electromotors. Carl: Moderegger, Vienna, Aus 
tria-Hupgary, assignor to Siemens & Halske, Berlin, 
Germany. Filed Dec. 16, 1893. 

530,176. Allerbatitg-C.rrent Motor ard Method of Oper- 
ating Same. Ludwig Gutmann, Pittsburg, Pa. Filed 
Oct. 30, 1889. 

530,177. Alternating Electric Motor. Ludwig Gutmann, 
Pittsburg. Pa. Filed Dec. 23, 1891. 

530,178. Klectric Conversion System. Ludwig Gutmann, 
Pittsburg, Pa. Filed Dec. 28, 1891. 

530,235. Masneto-Electric Machine. . Joseph N. McLeod, 
Brooklyn, N. Y. Filed April 2, 1894. 

530,465. Dyvamo-Reguiator, Jobn Van Vleck, New York, 

N. Filed Oct. 8, 1894. 

TELEPHONE AND TELEGRAPH APPARATUS. 


530,082. Telegraph-Key. Louis D. Bliss, Washington, D.C., 
assignor to Charles W. Needham, same place. Filed 
March 7, 1894, 

530,115. Telephone-Transmitter. Miles A. Morehouse, 
Wevertown, N. Y. Filed March 28, 1994. 

530.208. ‘Telepbot e-Switch. Alfred Stromberg and Androv 
Carlson. Chicago, Hl Filed Oct. 9, 1894. 

530,315. Telephone- ansmitter. Jobn T. Williams, Brook- 
lyn, N. Y. Filed Aug. 8 1894. 

530,324. Telephone-Exchange System. Romalne Callender, 
Brautford, Canada. Original application filed Aug. 13, 
1592, Wivided and this application fled Dec. 18, 189%. 

530,325. Telepbhone-Switeh. Romaine Callender, Brant- 
ford, Canada. Filed Sept. 15, 1894. 

530.412. Telephone-‘Transmnitter. John Goodman and 
Henry M. Goodman, Louisville, Ky. Filed July 3, 18%. 

BATTERIES. 

Primary Battery. Charles W. De Mott New 
York, N. Y. Filed Dec. 7, 1898. 

530,401. Battery Connection. Walter S. Doe, Brooklyn, 
N. Y., assignor of one-half to Henry Thompsou, same 
place. Filed Aug. 27, 1894. ` 

530,432. System of Fiectrical Distribution with Storage- 
Batteries. Emil Kuchenmeister, Berlin, Germany, a£- 
pig nor to Siemens & Halske, same place. Filed Nov. 

3, 1892. 

530.485 Primary Battery. Charles J. Hubbell. New York, 
N. Y., aSsignor to J. J. Darlington, trustee, Washing- 
tou, D. C. Filed April 30, 1894. 

SIGNALS AND SIGNALING APPARATUS. 

530,093. Electric Railway Signaling. William Daves, 
Jersey ci y.N. J., Asighor to the Hall Signal Com- 
pany, of Malne. Filed May 24, ; 

530,236. Signalfug Appuratus. Bernice J. Noyes, aren 
Mass., assizuor to George W. Gregory, same place. 
Filed Feb. 18, 1890. 

MISCELLANEOUS. 

530,141. Service End, Cut-Out, and Switcb-Box for piecie 
Lighting Circuits. John Van Vleck, Dew York, N. 1. 
Kl ed May 28, 1894. 

530,145. BKE ectrometer. 
Filed April 26,1893. 


530,260. 


Edward Weston, Newark, N. J. 
Herbert V. Keeson, London, Eng- 


530,154. Chlrenit-Closer. 
land. Filed sept. 17. 1894. EEE 
530,253. Electric Bell. Edward G. Worley, New York, N.Y. 


Filed June 13. 1894. 
Ike W. Ullman, Birmingham, 


530.293. kleectiic Switch. y 
Ala. Filed Sept. 28, 1894. 

530,344. Electric Dental Engine. Joseph A. Jeffrey ani 
Benjamin A. Jefiey, San Francisco. Cal, Filed Ap 
D., IAY rla. Di., 

530,351. Klectrie Meter. Gustave A. Scheeffer, Peo sane 
assignor to the Diamond lectrice Company, 


Nace. Filed July 17, 1894. ENT 
530,300. Insulator for Electric Conductors. John H. Cro) 
and Joseph Locke, Pittsburg, Pa. Filed Sept iran: 
530,411. Burglar-Alurm for Safes. James W. © are 
Rolla ; and Wilitam D. eta Kaclne, a er april 
one third to Austin L. McKae, Rolla, Mo. Filed < 


24, 1594 : i 
530,430. Thermal Circuit-Breaker. Henry Klein, Jane 
Ville, Wis. Filed May 19, 1894. 
2 rte John M. Cronin. Cambridge. 


580.472. Electric Switch. 
assignor to Jas. L. Wesson. Boston, Mass. 
22, 1894. 


Filed sept- 


io 
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N. E. L. A.—The next annual meeting of the 
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membership of this body, and should have at 
least one representative at the Cleveland meet- 
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Liberty street, New York. 


Mr, Dunn’s Paper in Pamphlet Form. 


The high educational value of Mr. Dunn’s 
Paper on ‘‘ Direct Current Motor and Dynamo 
Design,” now running in ELECTRICITY, and the 
general demand for it in convenient form for 
preservation and reference, has induced the pub- 
lishers to announce that immediately upon its 
completion in these columns it wiil be issued in 
pamphlet form. Those desiring eopies may pro- 
cure them by addressing the undersigned. Price 
10 cents per copy, postage paid. 

ELEOTRIOITY NEWSPAPER COMPANY, 
6 Park Place, New York. 


The Welsbach Light Pamphlet. 

The matter published in our issues of Novem- 
ber 28 and December 12, on the ‘Welsbach 
Light,” universally admitted to be the most com- 
plete treatise on the subject thus far published, 
has been collected in pamphlet form and is now 
ready for delivery. Every central station man 


should procure copies for distribution. Price 
$15 per 1,000 in any quantity. Orders for over 
aoe copies were received in advance of publi- 


lll 


Norz.—Table of Contents for this week will 
be found on page 276. 


EDITORIAL NOTES. 


Accumulators By special arrangement 
for we are enabled to print 
Tramcar Traction in advance of our con- 


temporaries the first part of a Paper by Mr. 
Alfred H. Gibbings read before the Northern 
Society of Electrical Engineers (Manchester, 
England, ) on ‘‘ The Commercial Possibilities of 
Accumulators for Tramcar Traction, Consid- 
ered asa Municipal Undertaking.” We think 
this Paper will attract a great deal of attention as 
in it are emphasized the benefits derivable from 
the union of endeavors not inconsistent in them- 
selves nor necessarily along the same lines, 
which, as the author says, ‘‘separately may be 
only just paying their way, but combined it will 
probably become possible to makean exceptional 
success of both.” 

The author uses this as an argument in favor 
of municipal control of electric traction, but it 
has a wider and broader significance. We do 
not approve of municipa] control in this country 
of either the railways or lighting stations, but 
this does not militate against our acceptance of 
the general principle enunciated, that a consoli- 
dation of interests in private hands may redound 
to the mutual benefit of all concerned. 

There is no more serious question before the 
electrical interests than that of how to equalize 
the load on the expensive plants which all elec- 
trical supply stations are compelled to supply 
themselves with. It is probably safe to say that 
inthe ordinary condition of working in the most 
carefully handled central stations the amount 
of extra fuel used owing to the intermittent char- 
acter of the demand upon the boilers is over 40 
per cent. in excess of what would be required if 
this cause of loss were abolished, and this may 
amount to a loss of $50,000 a year in a station of 
no extravagant dimensions. Figures are not 
wanting, nor experience either, to show that a 
system of storage of some kind is imperatively 
demanded. We may combine two or more in- 
terests, as suggested by Mr. Gibbings, and re- 
duce the irregularity of the demands toa con- 
siderable extent, but no combination of interests 
thus far suggested will even approximately make 


our load line straight. We must have for our 
energy what the gas manufacturer has for his 
gas—some means of storing it up during the 
hours of light demand against those of heavy 
demand. But the question arises, what shall we 
store? We have three well-known methods at 
hand: by pumping water up intoa reservoir, as 
suggested by Forbes, storing it chemically as in 
the storage battery, and as heat in thermal 
storage. The first of these methods is probably 
the most efficient of the three as it permits of in- 
definite storage, but it is not always available— 
in fact in few cases is available. Chemical stor- 
age, as we all know, is subject to some inherent 
weaknesses and inefficiencies which canno be 
overcome even in a theoretically perfect storage 
battery. It is subject to some others, which are 
due to the frailties of all human designs, but it is 
applicable wherever electricity is the preduct de- 
aired. It is this method of storage that the 
author advocates, and he makes out for it a very 
good case indeed. 


The third method is that of thermal storage, 
which the author mentions, but dismisses so 
lightly as to lead to the cunclusion that he has 
not looked into itatall. In fact the following 
statement would indicate that he was entirely ig- 
norant of the latest development in that line. He 
says : 

“In considering the whole matter I had 
brought before my notice what had already been 
done with regard to thermal storage. There may 
be possibilities in thermal storage which are not 
yet matters of common knowledge. This, of 
course, may be especially the case where sudden 
demands for abnormal! power for short periods 
would be made, as in that case the steady and 
continuous power generated might be stored. 
But the only reliable working statistics we have 
are those connected with a steam tramway in 
India, where the engines obtain sufficient power 
for one journey from a reservoir of high pressure 
steam.” 


He is correct, however, in his statement that 
there are no working data in regard to this 
method, which has become known as Halpin’s 
method of thermal storage, for no plants have as 
yet been put into operation on this system, but 
it is sasceptible of theoretical demonstration 
that it will have an efficiency second only to that 
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of water storage and at an initial outlay usually 
considerably smaller. It has the advantage over 
water storage of being universally applicable. 
It will be remembered that Prof. Forbes read a 
paper before the National Electric Light Asso- 
ciation at St. Louis on Halpin's method as then 
developed in which he gave it his unqualified en- 
dorsement, It has since been developed to a 
considerably greater degree, and a plant is now 
in process of construction in which it will be 
employed in its improved form. There are 
three methods of thermal storage now quite 
prominently before the public, known as the 
‘“ Feed Storage,” ‘‘Steam Storage” and '‘ Com- 
bined Feed and Steam Storage” 
The relative cost of introducing these various 
systems, as given by careful calculations, are, if 


systems. 


we assume the cost of an ordinary steam installa- 
tion to be represented by 30: for feed storage, 29; 
for steam storage, 59.5, and for combined feed 
and steam storage, 47.4. 

Comparing the cost for installation of a ther- 
mal storage plant with that of an equivalent 
storage battery, Prof. Unwin saysthat for thermal 
storage it would cost £1.64 per brake horse- 
power with condensing engines, or £2.24 with 
non condensing engines, while for battery stor- 
age a plant would cost £8 per brake horse-power. 
Prof. Geo. Forbes states that water storage un- 
der favorable conditions would be quite as cheep 
as thermal storage, though, as shown, water stor- 
age isin many cases impracticable. 

We have digressed merely to show that we are 
justified in considering that the author has dis- 
carded the method of thermal storage in too 
trivial a manner, but this does not detract in any 
degree from the force of bis argument that stor- 
age of some kind is essential to economy and 
that by co operation of different interests this 
may be effected with increased economy to all 
the interests involved. 

What he says of the fuel value of town refuse 
will come as a surprise to most people on this 
side of the water, simply for the reason that we 
have not looked into it here; but abroad, 
especially in England, much attention bas been 
given tu the subject and it is familiar tu all. But 
while his facts are essentially correct, Mr. Gib- 
bings has allowed himself to fall intoa very care- 
less error in figures which will affect his results 
quantitatively. Thus he says: 

“ This 45 1. m. P. would give aft least 40.5 E.H. 
P, at an efficiency of electrical machinery of only 
90 per cent. or a continuous ontput of 400 am 
peres at 75 volts, for the electrical ma- 
chinery would be designed to always work at full 
load.” 

Of course 45 indicaicd H. P. cannot give 40.5 
E. H. P. Hisengines would be working excced- 
ingly well if at 45 1. H. P. they would produce 
40.5 brake u. P., and then there would be the 
further loss by belt, or gearing,or friction, ete., 
and 10 per cent. more in the dynamo, before he 
would have his electrical horse- power, which he 
would find would pag out nearer 35 H. P. than 
40.5, aud probably nearer 30 than either. j 


In summing up the disadvantanges of systems 


not using accumulators he catalogues them as 


ollows: 


ELECTRICITY. 


“1, Irregular demands upon the generating 
plant.” 


This is an unquestioned disadvantage, easily 
amounting to 40 per cent. or more in oper- 
ating expenses. 

“2. Greater wear and tear of the machinery.” 

This is only in a measure true, for in introd“cing 
storage batteries we transfer the extra wear and 
tear from the other machinery to the storage 
battery plant. 


‘3. Capacity of generating plant must be 
equal to all possible demand upon it.” 


This is also true, but supposing that by means 
of storage we are enabled to reduce the size of 
our generating plant by half, our storage plant 
must be at least equal to this, so that the capacity 
of our plantas a whole will not be diminished 
If the storage bat- 
teries are to be used on cars, the storage battery 
plant must have a capacity at least double that of 
the generating plant, sothat the total capacity of 
the plant will be at least 14 times that of the plant 
But notwithstanding this in- 
creased putlay it is probable that the greatly in- 
creased efficiency of the smaller generating plant 
working coustantly at full load will more than 


but in most cases increased. 


without storage. 


counterbalance the increased cost of the plant 


with storage. We think a more economical 
method of procedure than the one suggested 
would be to feed a trulley wire from a set of 
storage batteries permanently located in the 
power station, or frum several such sets located 
in relief stations. But where the trolley is ob- 
jected to this would be impractic ble. 


"4. Plant standing idle when cars are not run- 
ning. 

“5. Stringent requirements of the Board of 
Trade as to insulation and periodical tests. 


© 6. Greater original ontlay of capital.” 

We have endeavored to show that this objection 
does not hold. All experience goes to show that 
the original outlay for a storage plant would be 
greater and that the economy must be sought 
in decreased operating expenses. 


"7. Impossible to economically use the power 
which the electrice lighting station might con- 
tribute during the day.” 


This is the great crying evil of present meth- 
ods and anything that would tend to remedy it, 
even if it be costly at first, is worthy of our 
closest attention. 


“8. Inability of the refuse destructor station 
to supply (he whole of the power required, hence, 

“9. Necessity to erect independent central 
generating station to supply additional power re- 
quired. 

* 10. For reasons contained in 8 and 9 very 
little, if any, advantage in point of economical 
working would arise from the aid of the refuse 
destructor.” 


It may be well to point out that although we 
have not come to the cremation of town refuse in 
this country yet, and may not for some years, or 
ever, we still have the important question con- 
fronting usas to how to utilize to advantage those 
vast quantities of cheaper fuels, too poor to use 
by present methods, but which contain in diluted 
form the energy of millions of tonsof the best of 
coal. We are convinced that the solution of this 
problem is to be found in some method of stor- 


age. In one case the electric storage will be 
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best. In another water storage, and ip a third 
thermal storage. Each case must be decided by 
itself, but that storage of energy in some form or 
other is an imperative demand of tho times must 


go without question. 
*¥ * * 


Storage The consolidation of all mate- 
Battery rial storage battery interests 
Matters, in this country, previously 


mentioned in ELECIRICITY, is now conpleted, 
The news has been received with satisfaction by 
the trade generally. We have so often com- 
mented on the disagreeable features of the stor- 
age battery situation here previous to the con- 
svlidation that our views are well known. 

There is no reason why America should not be 
equal to all the other countries of the world as a 
The field is 
here, and we sre convinced that, on general 
principles, a consolidation of heretofore con- 
flicting interests was desirable. 

The gentlemen now 1n control of the situation 
There is 
little reason to donbt that they will use their 
past opportunities to the benefit of the public, 
and thereby of themselves. 


market for a practical accumulator. 


are men of sagacity and large capital. 


They know that no 
permanent success cau Come without public ap- 
proval, and we are confident that their policy 
will be broad enc ugh and liberal enough to en- 
courage an increasivg adoption of accumulator 
service by central statious generally. 

That America has fallen behind in this line is 
not the fault of the public or of the American in- 
ventor, but of a mistaken policy which needs no 
further criticism. | 

Purchasers may now invest with a feeling of 
security against litigation, and with the knowl- 
edge that the best in the world is at their dis- 


posal, 
x * * 
The The general call from various 
Weisbach sections of the country for 
Light. copies of Execrricity’s pamph- 


let trenting of the merits and demerits of the 
Welsbach light, shows that there is a widespread 
interest in the subject. We are convinced that 
it is but a short-lived competitor, but that it isa 
competitor is beyond question. Further investi- 


gations made furnish added proof that our analy- 


sis of its weaknesses wascorrect. The Welsbach 
buruers were tried and discarded in the large 
dry-goods house of Bloomingdale Bros., because 
of the extremely short life of the hoods, and the 
fact that the quality of light began to deterio- 


rate alter a few hours’ burning, rendering new 


hoods necessary long before they were broken. 
Attempts to clean them resulted in a breskage 
of 40 per cent. of the hoods. 

They were tried in the show rooms of Dorflin- 
ger Broes., the leading American cuteglass makers, 
aud would have ruined the business of the company 
if they had been Jong continued, The purest 
and whitest of the product was made to look 88 
green as the cheapest grade of window glass, und 
the electric ight was soon reinstalled. 

The public may as well be prevented from vAu- 
dering off after false gods, even for one season, 
and itis believed that our pamphlet is a convin- 
cing argument that the W elsbach light is 4 false: 
god. 


Dec. 19, 1894 


—— 


Under the Searchlight. 


Views and (pinions on Timely Topics. 


Ir APPEARS that the recent notice of a contract 
given by the West End Company of Boston to 
the G. E. Company was given out by the latter 
company and was not correct. The total pur- 
chase was 110 motors and the Westinghouse Com- 
pany got half the order. 

* * * 


Ir is said that the Chicago offices of the G. E. 
Company are to be closed, and that one salesman 
only will be left there. When it is remembered 
that two years ago the force in Chicago num- 
bered 300, the collapse of this organization 
is made clear. 

* * 

Mr. GeorGE Rowe, who died in this city a 
few days ago, was the best known electrical’ man 
in the far West. He had been a power in Cali- 
fornia for years, and had made a large fortune. 
He was one of the few men who understood Mr. 
C. A. Coffin thoroughly years ago, and who 
never allowed himself or his friends to be hnm- 
bugged by the schemes of the Boston financier. 

* xX * 


It 18 good opinion that the firm of Webster & 
Beach is soon to be dissolved, and that Mr. Beach 
will return to his old position in the supply de- 
partment of the General Electric Company. 

Y X * 


THe Street Railway and Illuminating Proper- 
ties have retired 4,424 additional shares preferred 
stock, costing an average of $109.54. ‘The com- 
mon stcck is now quoted at 27. At the present 
ratio the syndicate will make a profit of over 
$2,000,000, which, of course, according to law and 
morals, all belonged to the stockholders of the 


G. E. Company. 
'* & * 


Tue U. S. Supreme Court adjourns on Friday 
next until January 7. There can, therefore, be 
no decision on the Bate case or the McKees- 
port case, in which all makers and users of in- 
candescent lamps are interested, until that date— 
the first Monday of the new year. 

* xX * 
Mr. F. P. Fish and His Denial. 

Tue Electrical Engineer, whose only reason 
for being was to stand up and be licked by the 
Electrical World, printed last week a denial of 
our recent report of statements made by Mr. 
F. P. Fish in regard to the appointment of At- 
torney-General Olney and the probable decision 
in the Bate Refrigerator case. 

We see no reason to curret our statement. Our 
report came from an honorable gentleman, who 
stands ready to verify it if culled upon. Mr. 
Fish isa lawyer, and knows how to get at our 
proof. 

At the same time he might like some informa- 
tion in regard to his connection with the blue- 
print steal at Pittsburg, and also in regard to an 
agreement between himself aud opposing coun- 
sel whereby important testimony relative to the 
Previous cofduct of both parties was to be 
squelched. We can give this all to Mr. Fish in 
one dose if he desires it. 

As for the Electrical Engineer, we bave no 
feelings except those of pity for it, dying a lin- 
gering death, and furnishing a horrible example 
of journalistic paresis. 


*¥ %* * 


Not Alone in Germany. 


(From the Western Electrician.) 


ELECTRICITY i8 gradually gaining a foothold in minin 
Operations in Germany. as i . 


ELECTRICITY has gained a strong foothold 
throughout the civilized world. True merit is 
always appreciated. 


ELECTRICITY. 


Cathode Rays. 


M. Poincaré describes, in the current number 
of the Revue Generale dea Sciences, some in- 
teresting investigations recently carried out by 
M. Lenard on the properties uf the cathode rays 
in vacuum tubes. Crookes, in his beautiful ex- 
periments with the electrical discharge in vac- 
uum tubes, found that when the pressure was 
very small, the negative electrode wassurrounded 
by a space almost completely dark. In this space, 
however, rays were fonnd to exist capable of 
impressing photographic media, of rendering 
phosphorescent bodies luminous, and of produ- 
cing various calorific and mechanical effects ; 
these were the cathode rays. 

The properties of these rays have been inves- 
tigated by Hittorf, Goldstein, Hertz, Ebert and 
Wiedemann, ete., and various theories have been 
proposed to explain them. Pnluj, for example, 
imagined that they cousisted of particles me- 
chanically detached from the electrode; but this 
theory was experimentally shown by Crookes to 
be false. ‘The theory proposed by Crookes him- 
self was the well known hypothesis of radiant 
matter, according to which the rays consisted of 
molecules of the gas whose free path had been 
enormously extended by the rarefaction of the 
gus. 

These recent experiments of M. Lenard, in 
the opinion of Poincaré, not only give the death 
blow to Crookes’s hypothesis, but also throw cou- 
siderable doubt on the validity of the kinetic 
theory of gases. The fundamental idea in M. 
Lenard’s experiments was to ascertain whether 
the csthode rays would propagate themselves in 
media different from those in which they were 
generated, It is well known that these rays can 
only be generated in highly rarefied media, and 
under conditions completely determined by 
Crookes. But once produced, the question was 
whether they could be propagated in a gas at 
ordinary pressure or in ap absolute vacuum. As 
these rays are intercepted by glass, it appeared 
almost impossible that means could be devised 
of allowing them to pass from a gas at 
one pressure into one at a different pressure. 
This difficulty was, however, overcome by the in- 
genuity of M. Lenard. Taking advantage of an 
experimeut of Hertz, in which he had shown 
that very thin metallic plates are transparent to 
the cathode rays, Lenard set about discover- 
ing a metal foil sufficiently impermeable 
and resistant to the air, aud yet transparent to 
the cathode rays. A plate of aluminium, from 
‘002 to (003 mm. in thickness, was found to ful- 
fil the required conditions. 

If a Geissler tube is taken, having one extrem- 
ity hermetically sealed by a metal plate, with a 
diametral slit of 1 to 2 mm. in width, which is 
covered by the aluminium foil, it can soon be 
ascertained that the rays traverse the thin foil, 
and leave the Geissler tube. This result is of the 
first importance; the cathode rays can propagate 
themselves in air at the ordinary pressure, and 
also, it can be shown, in the same way that they 
can propagate themselves in an absolute vacuum. 
Here the hypothesis of radiant matter is entirely 
at fault; the experiment necessarily leads to the 
conclusion that the phenomenon takes place in 
the ether. 

Many interesting questions are raised by these 
curious results. Why do the rays pass through 
the aluminium foil while they are stopped by the 
glass? Is it because of the difference between 
conductors and dielectrics? It can easily be 
ascertained that the thinuess of the plate is the 
only essential condition; conductors and dielec- 
tries behave exactly aliko, provided they are of 
sufficient thinness. 

The rays are not very distinctly visible in air or 
gas, especially if they are rarefied, and it is diffi- 


* Editorial commentin the Electrical Review, London. 


267 


n) O ġűġ 


cult to follow their path with certainty by the 
eye, but fortunately they can be made more vis- 
ible by their action on phosphorescent substances, 
or their course can be determined by their pho- 
tographic eftect. In the apparatus of Lenard 
the vacuum tube was surrounded by a metallic 
case to screen off electric forces, and on the end 
opposite the aluminium covered slit a dark slide 
was fitted to obtain a record of the bundle of 
emitted rays. 

The rays do not propagate themselves ina 
straight line; they turn round opaque bodies. 
This is a very important fact. s 

Gases, even when rarefied, are, for the rays, 
disturbing media. To study the propagation of 
the rays, M. Lenard examined the shadow thrown 
by a small screen of mica on a phosphorescent 
screen. It was soon ascertained that as the 
bundle of rays progressed in the disturbed me- 
dium more and more rays were deflected from 
the straight line. The deflected rays were 
partly absorbed by the gas, and the more dis- 
turbed the medium was the more absorbent it 
became. It was possible with the apparatus to 
measure the degree of permeability of different 
gases at different pressures. Air, for example, 
at 760 mm. pressure, in one experiment was 
penetrated to a maximum distance of 2'85 om., 
at 0°019 mm. it was penetrated to a thickness of 
140 cm.; hydrogen, at 760 mm., was penetrated 
to 106 cm. only, but at 0:164 mm. to 180 om. 
These results show how considerable the absorp- _ 
tion may become, and how the absorption in all 
gases tends to become equal at low pressures. It 
is possible also, by examining the luminous pro- 
jection of the circular opening of a screen, to 
measure the degree of cisturbance of the differ- 
ent gaseous media. The result is remarkable; if 
the different media are arranged in decreasing 
order of disturbance, they will be found to be 
arranged in the order of their densities, The 
unique property of a gaseous medium which de- 
termines the degree of its disturbance is ita den- 
sity. The nature of the gas is of no importance A 
equal masses produce equal disturbances. 

Hertz was the first to observe that there exist 
cathode raysof difterent kinds which correspond 
to luminous rays of different colors, and which 
differ iu their capacity for phosphorescence and 
absorption. The experiments of M. Lenard 
fully coufirm this observation. The cathode rays 
change when the pressure of the tube producing 
them changes; their properties are no longer 
identical, For iustance, the rays produced at 
less rarefactions are less diffused than those pro- 
duced at.greater rarefactions when they are af- 
terwards propagated in the same medium. 

Lastly, the very curious action of the magnet 
on the cathode rays is alluded to. A magnetic 
field, even though very wesk, strongly deflects 
the rays. The deviation is variable with the 
strength of the field, but the conditions being 
equal, with the same field the deviation of a 
beam is the samein all gases and under all press- 
ures. This important fact shows that the devia- 
tion can only be due to the magnetic deforma- 
tion of the ether. ltis also very remarkable 
that the deviation is different for different rays 
(produced at different degrees of rarefaction); if 
we suppose they are, so to speak, different colors 
the maguet acts asthe prism which separates and 
disperses the colors. 

M. Hess has proposed to utilize the deflection 
of the cathode rays in the magnetic field to reg- 
ister photographically rapidly varying currents, 
But Poincaré considers these experiments have a 
still greater importance from a theoretical than 
from s practical point of view. He considers 
that Crookes’s theory of radiant matter fails to 
explain these new phenomena, and is no longer 
tenable. Moreover, a serious blow is dealt at 
the kinetic theory of gases; this theory no longer 
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accounts forall the facts, and the day may not 
be far distant when it will have to give place to 
other views of the constitution of gases. 

What idea, then, are we to form of these cath- 
ode rays ? [t can be no longer doubted that the 
phenomenon is one which is due to the luminif- 
erous ether. It is very remarkable that the dis- 
turbance which the molecules produce depends 
on their mass alone. There is nothing corre- 
sponding to this with ordinary light. Many in- 
teresting questions remain yet to be answered. 
Why can the rays be produced only in rarefied 
gas ? Why under conditions so different from 
those under which they may be propagated ? 
What 1s the state of tension of the ether inside 
and outside the producing apparatus? The solu- 
tion of these questions will be of the greatest 
interest. One cannot help thinking that these 
questions touch the inner mechanism of lumin- 
ous and electric phenomena, and itis not too 
much to hope that here will be found the point 
of view from which a better comprehension of 
these phenomena may be attained. 


LONDON NOTES. 


(From our London Correspondent.) 


THE CHLORIDE ELECTRICAL BATTERY. 


Some important litigation has been commenced 
over here by the Electrical Power Storage Com- 
pany, Limited, who have applied to the courts 
for an injunction restraining the Chloride Elec- 
trical Storage Syndicate, along with whom are 
Messrs. Mather and Platt and Dr. John Hopkin- 
son, from continuing ‘‘a breach of the great 
patent for secondary batteries,” by manufactur- 
ing and selling what the plaintiff company assert 
are batteries infringing their patent. I under- 
stand that the defendants in the acticn contend 
that they are fally justified in making and using 
these cells, and they intend offering a very stren- 
nous resistance to the claims of the E. P. 8. 
Company. The defendants have arranged to 


indemnify all purchasers or users of the cells 
supplied by them against all action of the 
plaintiffs. The plaintiffs have retained most 
eminent counsel in Sir Richard Webster, andthe 
defendants will also be well represented. The 
plaintiffs’ patent really expires in the early 
months of 1895. The action is being interestedly 
watched in this country. 


DETERMINING THE ELECTRO-MAGNETIO CAPACITY 
OF A CONDENSER. 

Before the Physical Society of London, on 
November 23, a Paper was read on ‘‘ A Modifica- 
tion of the Ballistic Method of Determining the 
Electro-magnetic Capacity of a Condenser.” The 
condenser is placed in parallel with one arm (S) 
of a Wheatstone bridge arrangement of non- 
inductive resistances. A balance for steady cur- 
rents having been obtained, the condenser is 
placed in circuit. and the throw on depressing the 
battery key determined. The condenser is then 
thrown out of circuit and the proportionality of 
the armsof the bridge disturbed by changing the 
value of Sto S + d8. The steady deflection 
due to this change is then read. From these two 
readings and the known values of S and dS, the 
capacity is immediately determined. In prac- 


tice, readings of deflection may be taken with 
equal positive and negative values of dS. To 
avoid changes of E. M. F. of the battery, the au- 
thor finds it best to use a reversing key in the 
battery circuit, and to observe the throw on re- 
versing the current instead of on simply break- 
ing it. One advantage of the method is that there 
is no need to know the galvanometer or battery 
resistance, and the author points out that it may 
be of service in the simultaneous determination 
of the resistance and of the joint capacity and 
inductance of a submarine cable or of a tele- 
phoue or telegraph line.{, With regard to the re- 
versing of the battery circuit, that was found to 
give in practice as nearly as pussible twice the 
deflection which resulted from simply breaking. 


BERLINER PATENT VOID. 


News is received as we go to press that 
Judge Carpenter, in the United States Cir- 
cuit Court at Boston, has declared the Berliner 
transmitter patent, so long delayed in the Patent 
Office, tvo be null and void. 

Independent telephone companies now have a 
practically clear field. 

Bell Telephone stock began tumbling at once 
upon the announcement, dropping ten points in 
an hour. The monopoly of the company is now 
broken forever. 


SOCIETY NEWS. 


American Institute of Electrical Engineers. 


The 92d meeting of the Institute will be held 
at 12 West 31st street, New York City, on Wednes- 
day, December 19, at 8 P. M. 

A Paper will be presented by Mr. Ludwig Gut- 
mann, of Chicago, entitled ‘‘On the Produc- 
tion of Rotary Magnetic Fields by a Single Al- 
ternating Current.” 

In the absence of the author, the Paper will 
be presented in abstract by Dr. M. I. Pupin. 

A meeting of Western members will be held 
the same evening, Wednesday, December 19, at 8 
P.M., at Armour Institute, 38d street and Armour 
avenue, Chicago, where the Paper will be read 
by the author. 

Applications have been received from the fol- 
lowing candidates for Associate Membership and 
will be acted upon by Council at its meeting, 
January 16, 1895: 

Subscribers to the Congress Book, who have 
not already done so, should send in their-remit- 
tance of $3.00. 


Great Western Manufacturing Oo.’s Affairs. 


At Boston, Judge Morton, upon complaint of 
the Eastern Electric Cable Company, has granted 
a temporary injunction restraining the American 
Loan and Trust Company from disposing of 
bonds or proceeds of bonds sold and held under 
an agreement relative to the Great Western Man- 
ufacturing Company of Duluth, Minn. 

There had been an issue of $100,000 in bonds 
secured by the plant of the company at Duluth. 
These bonds were held by the trust company, 
and $80,000 have been sold. There are $20,000 
remaining. 

At Duluth, the Merchants’ National Bank of 
St. Pau] has asked for an injunction to restrain 


the company from delivering these bonds to the 
American Loan and Trust Company of Boston. 
The complaint sets forth that on November 13, at 
Chicago, the Great Western fraudulently deeded 
and mortgaged its property to the Boston con- 
cern to secure $100,000 in twenty years pretended 
bonds that were issued by the president and sec- 
retary without the knowledge of the directors 
and for no consideration. Eighty thousand were 
delivered, On the 30th ult., the Great Western 
gave a bill of sale to the Chicago First National 
Bank of all its property in Illinois and all its 
personal property in Minnesota, and the Chicago 
bank's attorney claims possession. 


To Utilize the Waste Culm. 


An effort will soon be made, it is said, to solve 
the problem of utilizing the immense culm piles 
inthe anthracite coal regions. There are millions 
and millions of tons of this culm lying waste. 
Capitalists with headquarters in Scranton and 
Wilkesbarre are organizing a company to use 
the culm for fuel and to establish another great 
transmission plant, delivering power to the large 
cities of the seaboard. 

Evectricity discussed this subject at some 
length some months ago, and, as then stated, 
there can be little doubt but that such a station 
would possess material advantages on the score 
of economy over the Niagara water power 
plant. 
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The Commercial Possibilities of Acecumu. 
lators for Tramcar Traction Consid- 
ered as a Municipal Undertaking.» 
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BY ALFRED H. GIBBINGS. 


INTRODUCTORY Remarks. 

During the pasi twelve months I have had oc. 
casion to consider the question of electric trac- 
tion in each of the many forms in which it is 
placed before the public in general and muni- 


cipalities in particular by the interested advo- 
cates of the respective systems. The fact is, the 


Corporation of Hull had it in contemplation to 
apply for an Act of Parliament empowering them 
to acquire and work the tramway system of their 
own borough. I was therefore requested by my 
committee to place before them a report as to 
what had already been done in this country in 
the direction of electric traction, so that at least 
as far as this form of traction was concerned they 
would bein a position to consider each of the 
different methods on its own merits. 

In my final report to the committee I sub- 
mitted that, in my judgment, accumulators 
would offer greater advantages to the town than 
either of the other forms. The technical jour- 
nals, however, in which this recommendation 
was published did not, I am sorry to say, include 
the whole of my report to the Corporation. The 
consequence was (as might, indeed, have been 
anticipated) that several criticisms were passed 
questioning the commercial and financial results 
of the method I recommended, whereas, in fact, 
these results were the determining factors in the 
conclusion to which I ultimately arrived. 

When the subject of electrical traction is seri- 
ously approached by electrical engineers, corpo- 
rations and companies, the usual course of pro- 
cedure snd investigation is to consider the rela- 
tive intrinsic merits of the different systems 
apart from the very important question of the 
conditions under which the method is to be em 
ployed. Each of three forms of electric traction, 
namely, the underground channel or conduit 
system, overhead wires or trolley system and ac- 
cumulators, has its own very able exponents in 
the technical press and elsewhere, but unfor- 
tunately the majority of the writers are them- 
selves interested in the system which they advo- 
cate, and for this reason such papers cannot be 
considered to have the same value as if the au- 
thors had been entirely disinterested experts. 

I am safe, perhaps, in admitting that the over- 
head wire or trolley system has proved a greater 
practical and financial success than either of the 
others. This statement, however, refers to cases 
in which a special plant has been put down to 
generate energy for the specific purpose of work- 
ing whichever system has been adopted, and as 
far as my knowledge extends every comparison 
between the three systems in regard to cost and 
working efficiency has been made under these 
special circumstances. I am, however, digress- 
ing a little and will now resume. 

The recommendation to adopt accumulators 
which I ultimately submitted to the Corporation 
of Hull was based upon an entirely new depart- 
ure, in the working out of which I have been very 
interested. My object in bringing the subject 
before your noticein tbis Paper is that my reasons 
and conclusions may be fully discussed, in the 
hope that a new light may be thrown upon mu- 
nicipal undertakings. I have come to the con- 
clusion that the secret of success lies not 80 
much in the adoption of any particular method 
of electric traction, however superior, 88 it does 
in enlisting and utilizing services which other 
enterprises can be made to contribute. — Separ- 
ately, they may be only just paying their way, 
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but combined it will probably become possible to 
make an exceptional success of both. 

Let me clear the way, in the first place, by re- 
moving aby misconceptions there may be that 
the circumstances and conditions of the town of 
Hull relative to electric traction are unique in 
their nature. Such is not the case. There are, 
indeed, dead level roads, and these certainly offer 
many advantages to accumulator traction which 
might not apply elsewhere. On the other hand, 
there are many dock bridges which cpen and 
close, and these present a mechanical difficulty 
which, however, cau be surmounted without 
stopping the running of the cars, as it is very sel- 
dom that two of the docks’ gates are open at the 
same time. But, in point of fact, these special 
features do not aftect the general question we are 
considering. 

The basis on which I now propose to consider 
the subject of my Paper has for its essential feat- 
ure the possibilities in economical management 
and working which are within the power of mu- 
nicipal corporations. Municipal corporations 
are, in this respect, widely different from private 
or public companies, inasmuch as they are re- 
sponsible, not for one business alone, but for 
many and varied undertakings. A public com- 
pany, restricted to the narrow limits of its single 
enterprise will, of course, select a system which 
is likely to show the lowest working costs, and 
such a selection will be to the best interests of 
the shareholders. But municipal corporations 
should have wider views. They have many 
businesses to conduct in the interest of the rate- 
payers. The system therefore to be selected by 
a municipa) corporation is that which has the 
greatest tendency to enhance the value and in- 
crease the profits of other departments of the 
corporation. The cost of working, considered 
from this point of view, though perhaps actually 
heavy and large, may be relatively small. 

I will now proceed to a short general analysis 
of the combination of refuse destruction, electric 
tramway service and electric lighting on the low 
tension system. 


For the purposes of illustrating the general ar- 


rangement I beg to draw your attention to the 
accompanying diagram. The large circle of 
lines represents the tramcar route, with the de- 
structor station on the confines of the town, and 
the electric lighting station in the center. 


, POWER FROM REFUSE DESTRUCTION. 

It is now a generally admitted fact that, given 
modern improvements for the generation of 
steam, Some power can be obtained from refuse 
destruction. The publication of Mr. Charles 
Jones’s book on Refuse Destructors has thrown 
light upon a subject which has hitherto been 
neglected by engineers, while the pupular articles 
by Mr. Thomas Thomlinsun have brought new 
possibilities before the electrical engineer. 

To sum up the whole of the evidence con- 
tained in Mr. Jones’s work I tind that out of fifty 
destructors at work destroying from 34 tons to 
10 tons per cell, the power obtained varies from 
Sto 7 H. P, per cell. This power has been gener- 
ated under conditions for raising steam which 
have had to be and will always have to be modi- 
fied and made compatible with the complete de- 
struction of the refuse from a sanitary point of 
view. 

The question therefore arises : What is the best 
use to which this power may be put ? Hitherto it 
has found its solution for the most part in the 
working of mortar mills and stonebreakers, or 88 
a subsidiary power to an electric lighting station, 
possibly producing sufficient power for day-load 
purposes. These applications, however, while 
their advantages are not denied, do not use one- 
half of the available power, for the simple reason 
that most destructors are in operation the whole 
of the twenty-four hours, and the hot gases are 
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at night perforce turned into a bye-pass flue 
and so far wasted. 

Under every scheme which is at present being 
tried there is as much power lost as utilized, but 
in the scheme to which I wish to draw your atten- 
tion this evening the whole available power is 
laid under contribution day and night without 
intermission as far, of course, as the usual engi- 
neering considerations will allow. 

Now this is a very important point, upon which 
I wish to lay particular stress. 

The difference therefore between my proposi- 
tion and the use to which the power has already 
been applied, or, in other words, between my 
scheme and the schemes for utilizing the power 
for the day load of electric lighting stations, may 
be stated as the difference between horse power 
and horse-power-hours. The available m. P. 
with a variable demand is practically an unknown 
quantity, whereas the utilization of the available 
H.P. continuously over a stated and prearranged 
number of hours is a definite quantity and one 
upon which calculations can be made. 

The suggested probable economy in the first 
case is a very doubtful matter, but under defi- 
nite conditions the problem is resolved into cal- 
culating the usual losses which always occur 
through the transmission and transformation of 
power. Where the power is utilized as an auxil- 
iary to electric lighting one other vely serious 
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drawback occurs which I just briefly point out in 
passing. I refer to the ‘‘ standing by” of the 
main boilers and their consequent daily cooling 
during the time that the destructor boilers are 
supplying steam. The period of the earning 
capacity of the former is thereby rendered very 
short, and the increased economy of working by 
the combination is practically neutralized by 
being swallowed up in interest on the capital out- 
lay. In addition the boilers are deteriorated by 
being alternately cold and hot. 


APPLICATION OF THE POWER, 

In a paper of this description it is quite un- 
necessary to dealin a detailed manner with all 
the applications to which it 1s possible to put the 
power derived from the destruction of refuse. 
The effectiveness of this power depends largely 
onthe qnantity and nature of the refuse to be 
destroyed and this again varies enormously in 
different towns. But I have already pointed out 
that according to the best authorities and our 
own knowledge of the relative value of fuels as 
heat producing agents, it must be admitted that 
a refuse destructor cannot be depended upon 
without the extraneous aid of other fuel to pro- 
vide its maximum power at any given time. I 
must not be understood to say that an advisable 
and economical arrangement might not be de- 
vised where coal, for instance, might be used as 
an auxiliary fuel, but taking the refuse destructor 
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on its own capabilities alone. we may safely 
assume that as a power producer it is limited to 
this extent, namely, that it yields a mean steady 
power only, or in other words, that it cannot 
be depended upon for sudden emergencies. We 
must take it for granted at the outset, I tbink, 
that in every case the refuse destructor may be 
depended upon to provide a certain minimum 
power. This minimum power must be adequate 
to meet the demand upon it, or in other words, 
the plants to which it is proposed to apply the 
power must be so designed and arranged that at 
no time shall a sudden and unexpected demand 
be made upon the destructor which it is incapa- 
ble of meeting. 

In the town of Hull about 250 tons of miscel- 
laneous refuse are destroyed weekly. This is a 


small quantity compared with that of other pro- | 


vincial towns. A large portion is composed of 
dry shop-refuse, such as paper, straw, wood and 
ashes, while it is nut an infrequent occurrence to 


have to destroy whole ship cargoes of condemned 


fruits, vegetables and fish. From observations 
taken I am well within the mark in estimating 
that with the necessary alterations to the present 
destructor we could obtain a continuous power 
of 451, H. P. This 451. m. P. would give at least 
40°5 E. H. P. at an efficiency of electrical machin- 
ery of only 90 per cent., or a continuous output 
of 400 amperes at 75 volts, for it must be borne 
in mind that under the scheme I am unfolding 
the electrical machinery would be designed to al- 
ways work at full load. This arrangement would 
be amply sufficient to charge batteries of 25 cells, 
always keeping a certain number of batteries in 


parallel according tu the rate of charge. 


Of course, the number of batteries and their 
size would depend upon the-size of car to be 
propelled, and I have already pointed out tbat 
the power at the destructor station can be sup- 
plied continuously for the twenty-four hours. This 
would be eqnivalent to doubling the capacity of 
the plant, as the batteries charged during the 
night would meet the requirements of the tram- 
cars for half the succeeding day. This power 
would charge a sufficient number of accumula- 
tors to run from about one-half to three. quarters 
of the trams according to whether the service 
consisted of twelve or more trams in the hour on 


the difterent routes. The remaining portion could 
be conveniently and economically provided for- 


by supplying another charging station witb 
power from the machines at the central electric 
lighting station, which machines would be 
available for this purpose during day or night 
excepting only at the time of maximum de- 
mand, 

In considering the whole matter I had brought 
before my notice what had already been done 
with regard to thermal storage. There may be 
possibilities in thermal storage which are not yet 
matters of common kuowledge. This of course 
may beespeciaily the case where sudden demands 
for abnormal power for short periods would be 
made, as in that case the steady and continuous 
power generated might be stored. 

But the only reliable working statistics we have 
are trose connected with a steam tramway in 
India, where the engines obtain sufficient power 
for one Journey from a reservoir of high-pressure 
steam. Itcan easily be seen, however, that the 
hot climate of that country must conduce very 
largely to the success of the system, as radiation 
must be at a much less rate than would be the 
case in England. Indeed an English winter 
might render such asystem quite inoperative. 

Reverting to the two other alternatives, 
nawely, the Overhead Cable or Trolley System 
and the Underground Conduit System, the ad- 
vantages of which mainly consist in economy of 
working (plant for plant), I may mention a few 
of the disadvantages (and consequent expense) 


oe č e e e 


. č m —r = 


wee Cn OC 
—— e a ara 


attendant upon these systems which do not 
occur with the nse of accumulators : 

1. Irregnlar demands upon the generating 
plant. 

2. Greater wear and tear of the machinery. 

3. Capacity of generating plant must be equal 
to all possible demand upon it. 

4. Plant standing idle when cars are not run- 
ning. 

5. Stringent requirements of the Board of 
Trade as to insulation. and periodical tests. 

6. Greater original outlay of capital. 

7. Impossible to economically use the power 
which the electric lighting station might cou- 
tribute during the day. 

8. Inability of the refuse destructor station to 
supply the whole of the power required, hence, 

9, Necessity to erect independent central gen- 
erating station to supply additional power re- 
quired. 

10. For reasous contained in 8 and 9, very 
little, if any, advantage in point of economical 
working would arise from the aid of the refuse 
destructor. 

The foregoing list of disadvantages is serious 
enough, but over and above all these J may point 
outthat the power from a refuse destructor when 
applied to an overhead or underground system 
would only complicate what is merely a simple 
scheme. In fact ıt would be more economical 
to put down one complete generating plant for 
the tramcars, appropriating the destructor power 
to some other purpose, where, as I have already 
mentioned, the whole power obtainable as calcu- 
lated in horse-power hours would be turned to 
more remunerative account. 

The most serious item to be considered is, after 
all, that of capital expenditure. A heavy original 
outlay runs away with so much of the profit in 
the caee of municipalities in providing interest 
and sinking fund. Now the capital expenditure, 
be it observed, for the complete equipment of 
accumulator cars is usually from 50 per cent. to 
75 per cent. only of that required for the over- 
head cable system according tothe track mile- 
age. If the accumulator system can be arranged 


and worked so that the entire depreciation of the 


accumulators can be written off per annum out 
of lower working costs than are possible with 
either of the other systems, then it is clear that 
traction by accumulators would be the most 
highly remnnerative system of any form of trac- 
tion yet devised. 

( To be continued. ) 


Mr. William Brock, of Paterson, N.J., intends 
to show all the uses to which electricity can be 
put. He is having s home built for himself, and 
expects to have it completed in a few weeks. He 
will apply electricity throughout his domicile. 
The house will be heated by electricity, the cook- 
ing will be done on an electric range, the house 
will be cooled in summer with electric fans; there 
willbe a burglaralarm connecting with every 
part uf the house, electric annunciators, and the 
whole, from cellar to garret, will be hghted by 
electricity. The house will be so arranged that 
should it be invaded by a burglar an alarm will 
be given to the family when on the floor above, 
and by means of a switch the whole lower part 
of the house can be flooded with light. Should 
the burglar attempt to escape from one room to 
another or out of the doors he will give the alarm 


by stepping on mats that will give notice of the 
intruder’s movements and whereabouts. 


The Mt. Lowe electric railway, which, sup- 
plemented by a wonderful cable incline rising 
1,800 feet in a length of 3,000 feet, takes sight- 
seers to the summit of Echo mountain in the 
Sierra Madre range, a few miles from Pasadena, 
Cal., and gives them a succession of magnificent 
views of mountains, orange-growing plains, 


scattered cities and villages and the distant Pacific 
ocean, is to make another long push upward. 
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Popular Electrical Science. 
V. 
Locating a Bullet in the Human Body--De- 
tecting Counterfeit Coins—Testing the 
Acuteness of Hearing. 


BY NELSON W, PERRY, E. M. 


The principle of induction, whereby an alter- 
nating or variable current iu one wire or coil 
induces a similar altervating or variable current 
in another entirely disconnected from but paral- 
lel toit, by meaus of the ethereal waves set up by 
the first, as explained in the third article of this 
series, is the foundation of a long line of ex- 
tremely useful and interesting devices. 1 stated 
1n the article referred to that rapidly alternating 
currents could not be detected by the deviation 
of the compass needle and that resort must be 
had in such cases to more delicate means, In 
the telephone we have such an instrument. In 
fact it is peculiarly a variable current detector, 
for a steady current, no matter how strong it 
may be, will give no indication of its presence 
whatever in the telephone, If the current be 
caused to vary rapidly in strength or in direction, 
it becomes one of the most sensitive and delicate 
instruments in the hands of the electrician, and 
currents so small and insignificant as scarcely to 
be recognizable by any other means are readily 
detected by the telephune if they be given a 
variable character by interrupting the currents 
or reversing them at frequent intervals, 

Unlike most other instruments of great deli- 
cacy, the telephone is nearly as effective in the 
hands of a novice as it is in the hands of the 
trained expert, and now that it can be purchased 
outright for a small sum, or can be made at even 
still less cost by any one possessed of the slight- 
est mechanical skill, any of my readers can con- 
struct for themselves the instruments to be de- 
scribed in this article. 

lf we pass an interrupted or variable current 
through a flat coil of wire and bring near to it 
another similar coil in whose circuit a telephone 
receiver is connected, and place the latter to the 
ear, every variation of the current in the first 
circuit will induce a slight current in the second 
coil, and this affecting the telephone the latter 
will respond with a slight click or other noise. 
This second or induced current is due to the 
etheric waves sent out into space by the variable 
current in the first coil coming in contact with 
the wires of the second coil, as explained in 
Article III. 

It is a law of induction that the induced cur- 
rent is always opposed to the inducing current. 
That is to say, if the inducing current is increas- 
ing in intensity the current which it induces in 
the parallel conductor will be in a direction op- 
posite to that which 1t would have were the in- 
ducing current decreasing in intensity. 

If now, as in Fig. 1, we have in our primary 
two coils E E’ and in our telephone circuit two 
other coils F F', all four of which have exactly 
the same number of turns of wire in them, the 
coils E E' may induce currents in F and F’ 
either in the same direction or in opposite direc- 
tions according as the coils F and F' are wound 
in the same or opposite directions as the adjacent 
coils E and FE’, 

If the coils F and F' are wound so as to have 
currents induced in them in the same direction, 
the noise in the telephone will be intensified. If 
they are wound so that the currents are opposed 
to each other, the current which will flow through 
the telephone will be less or equal tothe differ- 
ence between the two. If all four coils are ex- 
actly equal and the spaces between the two pairs 
are also equal, but the coils F and F’ are so wound 
as to have currents induced in them in the oppo- 


site directions, the effects on one will exact] 
neutralize the effects on the other, and no aie 
how great the waves sent outfrom E and FE’ there 
will be no current in the second circuit and the 
telephone K will be silent. That is because the 
induction in one direction of Eon F is exactly 
balanced by the induction in the opposite direc- 
tion of E’ on F’, This arrangement is therefore 
called an ‘*induction balance” and corresponds 
very closely to an exceedingly delicate analytical 
balance, such as is used by the chemists, The 
telephone will only be silent when the induction 
effects between the two pairs of coils are exactly 
equal. An apparently very trifling difference in 
either of the pairs of coils or their surroundings 
will destroy this equilibrium and the telephone 
will respond again, and it is by this response of 
the telephone that these slight changes in the 
surroundings are detected. 

In making an instrument of this kind four flat 
spools of guttapercha, hard wood or other insu- 
lating material of the same size are taken, and 
upon each of these are wound exactly the same 
number of turns of fine insulated copper wire— 
say 500 or 600 turns of No. 82 wire. Two of 
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these are connected up in circuit with an ordinary 
galvanic battery or cell C, together with some 
means of rapidly interrupting or varying the 
current, D. This may conveniently consist of a 
small clock upon whose baseboard are two carbon 
pencils lightly resting the one upon the other. 
These pencils, if the battery current be caused 
to pass through them, constitute a most excellent 
and sensitive microphone, since every time the 
clock ticks they will be jarred slightly and this 
jarring will vary the current sufficiently for the 
purposes sought. 

The other two coils F and F’ are connected 


up on a second circuit containing a telephone K, 


and F' is laid flat on E' and fastened so that the 
distance between the two will remain unchanged. 
With the telephone K at the ear, bring F close 
to E. When one side of F is presented to E the 
ticking of the clock will be distinctly heard. 
When the other side is presented, however, the 
ticking will be faintly heard or not at all. If the 
ticking can be heard even faintly, it will be found 
that by moving F a little closer or further away 
the ticking sound will entirely disappear—the 
induction between the two pairs of coils has been 
perfectly balanced. E and F should now be per- 
manently fixed at this distance, which gives in the 
telephone entire silence. But this balance is 
wonderfully unstable, since the slightest change 
in the surroundings of one pair of coils which 
does not take place around the other pair also 
will destroy it and the ticking will become audi- 
ble again. If, for instance, one pair be hotter or 
colder than the other by even a slight change of 
temperature, the ticking will reappear in the 
telephone. The induction balance then affords 
a most delicate means of zomparing the tempera- 
tures of two bodies or of two parte of the same 
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body. Or ifa piece of metal or other conductor 
of electricity be brought near one pair of coils, it 
will throw the system out of balance and the 
ticking can be heard again. Ifa leaden bullet 
should be brought within say an inch or two of 
E’ the telephone would respond. But if now an- 
other similar bullet be brought into exactly the 
same position relative to E, the disturbance 
caused by the first bullet by its prcximity to E' 
will be exactly counterbalanced by the disturb- 
ance caused by the second bullet in the same 
proximity tothe coil E and the telephone be- 
comes mute. The second bullet must, however, 
have exactly the same position relative to the 
second pair of coils as the first one has to the first 
pair else the balance will not be re-established. 
We can, therefore, even if the first bullet be hid- 
den and its exact position not known find out its 
position relative to the first pair of coils by mov- 
ing asecond bullet around near the second pair 
until the telephone becomes mute. Its position 
relative to the second pair of coils when this oc- 
curs will be exactly that of the hidden bullet 
relative to the first. 


HOW THEY PROBED FOR THE BULLET IN GARFIELD’S 
BODY. 

‘his induction balance, which is due to Prof. 
Hughes, has been used in various forms by sur- 
geons as an electric probe to locate the position 
of a ball in the living body. To employ it for this 
purpose one pair of the coils is moved about over 
that portion of the body nearest where the ball 
is supposed tobe. Assoon asthe coilscome near 
the bullet the telephone begins to respond and 
becomes loudest when directly over the projectile. 
Retaining these coils now in this position, an- 
other bullet of the same size as the one sought 
for is moved around in the vicinity of the other 
pair of coils until the telephone again becomes 
mute. The distance of the second ball from the 
second coils will therefore be the distance of the 
ball sought for beneath the exploring coils. 

It must be observed, however, that the explor- 
ing coil will indicate the proximity of any other 
piece of metal as well as that of the bullet sought 
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for. It will not discriminate between the thing 
the surgeon has in mind and that which he has 
not, and a gold ring thoughtlessly left on the 
finger of the operator would in nine times out of 
ten be located instead of the bullet. This method 
of probing was tried on the body of the lamented 
Garfield without satisfactory results, but the very 
Intelligent physicians in charge of the case for- 
got to remove the patient from the spring mat- 
tress and the brass bedstead upon which he was 


lying, and the electric sound indicated the bullet - 


quite as positively in the big toe of the patient as 
In the right place. In fact, had the patient been 


taken out of bed and the test made on the bed- : 


clothes the bullet could have been quite as defi- 
nitely located. With this light on the subject the 
electric probe, which the sagacious and wise and 
intelligent doctors condemned as useless and 
misleading, rises up in condemnation of their 
own criminal ignorance and malpractice, to which 
probably as much as to Guiteau’s bullet was due 
the nation’s mourning. 

The philosophy of this effect of a mass of 
metal or other good conductor of electricity 
upon the induction balance is this: The alter- 


nating currents in the primary coil E' send 
out etheric waves in all directions. Those which 
are intercepted by its companion coil induce 
currents in the circuit to which the telephone is 
attached. Those which go out in other direc- 
tions in like manner develop oscillating currents 
in any other conductors with which they come 
in contact, and the strength of these induced 
currents, other things being equal, will depend 
upon the conductivity of the substance encoun- 
tered by the waves. They will be stronger as the 
substance encountered is a better conductor of 
electricity. When these oscillations become of 
appreciable strength, as for instance in the bullet 
when it ie brought near to the primary coil, they 
set up little waves of their own which spread out 
from the bullet asa center in increasing circles, 
and these secondary waves coming in contact 
with the original coil tend to produce oscillating 
currents in that coil in the opposite direction to 
those that have been purposely impressed upon 


for the same reason that the proximity of the 
bullet did in the former arrangement. We may 
balance the effect of this coin by putting an ex- 
actly similar one into the cylinder A. If, how- 
ever, the second coin is not exactly similar to the 
first—if it be lighter or heavier in weight, if it be 
of purer or less pure material, if it be of an en- 
tirely different substance, the balance will not be 
complete. Thus a gold coin will not balance a 
silver coin of the same size, nor vill a silver- 
plated coin or a light weight coin balance a gen- 
uine one. Therefore, to detect a counterfeit, or 
light weight coin, itis only necessary to place one 
known to be genuine in one cylinder and the 
suspected one in the other and then apply the 
telephone to theear. If the ticking of the clock 
can be heard distinctly. there is unquestionably 
something wrong. 

The dimensions recommended for such an in- 
strument are as follows : Each of the coils should 
have about 150 turns of wire and the two coils of 
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it by our battery and microphone. They dampen 
down the original waves in that coil therefore, 
and by weakening them throw the system out of 
balance, the induction between the coils E and 
F, which by their greater distance are less af- 
fected, overpowers that between E’ F’ and the 
telephone responds. . 

This device has also been used as a submerine 
finder by lowering one pair of coils to the bot- 
tom of the ses. and trailing it around. The 
presence of torpedoes or other metallic bodies is 
in this way readily indicated. It has even been 
proposed for use as a divining rod to locate ore 
bodies beneath the surface of the earth, but as 
few of the metallic ores are good conductors of 
electricity, and those that are are usually so dis- 
seminated over large areas, the indications of the 
induction balance are in such cases apt to be 
more misleading than reliable. 


DETECTING COUNTERFEIT COINS. 


A very simple modification of the instrument 


just described adapts it to the detection of 
counterfeit coins in an infallible manner, and the 
construction is so simple that almost any one can 
make it. In factit seems strange that some man- 
ufacturer has not already put such a detector 
upon the market at a price that would bring it 
within the reach of all. Such an instrument is 
shown in Fig. 2,and is identical with the one just 
described except that the two pairs of coils are 
wound not upon spools but upon guttapercha or 
other non-conducting cylinders A and B. The 
different parts are lettered exactly as are the cor- 
responding partsin Fig. 1. E E’ are the two 
primary coils in the circuit in which are con- 
nected the battery Cand the microphone D. FF’ 
are the other two coils, called the secondary, and 
the system as before is balanced up by moving 
the coils E F nearer or further until the tele- 
phone K becomes mute. 

Now, if we place a silver coin in the cylinder 
B it will at once throw the system out of balance 


, 


each pair should be about 4+ inch apart. The 
cylinders should be large enough to hold the 
largest coin likely to be tested, or a trifle larger 
in diameter than a silver dollar. They need only 
be high enough to give room for the coils. The 
bottoms should be such that when the coin is 
lying down flat it will be equidistant from both 
coils, and this distance should be nearly the 
same in both cylinders. 

A balance thus constructed is so sensitive that 
different results are obtained even when the phys- 
ical condition of the coin only is altered, as for 
instance by hammering. 

TESTING THE HEARING. 

Still another modification of the induction 
balance adapts it to another class of investiga- 
tions requiring great delicacy, but which by its 
use are brought within the reach of every one. 

Aurists have long been in need of some stand- 
ard by which to compare the acuteness of hear- 
ing of their various patients, or by which to meas- 
ure the progress of recovery. In this way, also, 
electricity comes to their aid, and one form of 
the instrument used is indicated in Fig. 3. It 
will be recognized at once as another form of in- 
duction balance. A and B, as before, are the pri- 
mary coils so wound as to oppose each other in 
their inductive effects, D, the microphone, andC, 
the battery,perform the same office as in the pre- 
vious apparatus and are connected up in the 
same way. But A and B are fixed in position at 
either end of a metal rod L, preferably of soft 
iron, because, as we have seen, soft annealed iron 
propagates the etheric waves with much greater 
facility than any other substance. A third coil 
E, in whose circuit is a telephone receiver K, is 
also placed on this rod, but is loose so that it can 
be moved along towards either A or Bas desired. 
If now the two primary coils are connected up 
so that their inductive effects oppose each other, 
there will be some position of E on the rod 
where the effects of one will exactly counterbal- 
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ance the effects of the other, and the telephone 
will be silent. If A and B are exactly equal, that 
point will be midway between the two. If they 
are unequal, that point will be nearer the weaker 
coil. Theiron rod may conveniently be graduated 
according to any arbitrary unit, and the point at 
which the telephone becomes silent marked zero, 
the graduations being numbered both ways from 
this point. To test one’s hearing the telephone 
is placed at the ear and the secondary coil E 
moved toward either A or B, until the patient 
can hear the ticking of the clock and the num- 
ber of the division on the rod at which the sound 
becomes audible noted. This number indicates 
the sensitiveness of that particular ear. Placing the 
telephone now to the other ear, a very slight dif- 
ference in sensitiveness may be detected by the 
necessity of moving E one way or the other to get 
the same audible results. So, too,the same ear may 
be tested at widely different times, with certainty 
that any change for the better or worse will be 
detected. If Aand B be exactly alike, as they 
should be, their effect upon E in whatever posi- 
tion the latter may be in will be practically the 
same whether the current flowing through A 
and B be large or small, for the resultant effect on 
E is under these conditions the difference be- 
tween the effects of the twocoils separately, and 
the adding to or subtracting from these two 
quantities the same quantity does not affect their 
difference. 

Since the telephone has become public prop- 
erty the market bas been flooded with telephones 
of different makes, each claiming to be superior 
to all others.’ Dealers and users bave generally 
had no means of comparing their relative merits 
and have had to rely upon the statements of the 
manufacturers,who have perhaps themselves had 
no means of knowing accurately how their in- 
struments compared witb those supplied by their 
competitors. If in the above instrument we let 
the ear remain the same, but change the tele- 
phones, we can readily compare their efficiencies 
by noting how near the neutral or zero point E 
can be moved and still produce audible results in 
the telephone. 


An Electrode Sensitive to Light. 


In the Zeitschrift fir Physikalische Chemie, 
H. Luggin describes a new form of electrode 
which he claims to be much more sensitive to 
light than any that has hitherto been made use 
of in previous investigations, Briefly, its essen- 
tial features are as follows ; A plate of platinum 
is coated with silver bromide and is then dupli- 
cated with a similarly coated platinum plate in 
an aqueous solution of bromide of potassium 
(decinormal). A quadrant electrometer of the 
usual type is employed in observing the rise of 
potential. Luggin states that in some of his ex- 
periments exposure to diffused daylight was suffi- 
cient to cause a rise of potential of 0°5 volt, thus 
demonstrating the great usefulness of this new 
form of electrode. When illuminated by any 
weak light it appears that this electrode shows a 
rise of potential which is uniform, and can be 
represented graphically in a system of co- 
ordinates by means of a straight line until a 
maximum is reached, after which it remains con- 
stant or may show a slight fall. The rate of in- 
crease of potential is much more marked when 
stronger light is employed, but for all that the 
maximum valne attained is not higher. The rate 
of rise, however, is not directly proportional to 
the intensity of the impinging light, whilst it is 
also lowered by a previous exposure of the elec- 
trode toa powerful light. Continuous and in- 
termittent lights of the same inteusity do not 
appear to produce the same effect on the poten- 
tial.. These plates, thongh ingenious and likely to 
become exceedingly useful in certain investiga- 
tions, do not remsin constant as regards their 
sensitiveness, and even after long rests they 
show with tte same sources of light very differ- 
ent increases of potontial. ‘Therein, we pre- 


sume, consists their ouly weakness.— The Elec- 
trical Review (London), 
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DIRECT CURRENT MOTOR AND DY- 
NAMO DESIGN*—II. 


BY GANO 8B. DUNN. 


The next feature I wish to speak about is spark- 
ing and armature reaction, Sparking is the phe- 
nomenon of sparks at the brushes of a direct 
current machine due to the self-induction of the 
coils. 
which are not due to that at all. If this commu- 
tator were full of ridges it would spark; but 
those can be easily turned off. If the brushes 
are too small it will spark ; but they can be made 
lurger. 
are merely matters of construction. But if we 
construct these at our best, we will always 
have the sparking which I have just defined, due 
to the seif-induction of the coils. The reason for 
that you are familiar with. It is sbown in the 
diagram, Fig. 5. Itis at the moment of change 
of the direction of the current that we get the 
spark, the same as we do in an induction coil 
when we start or stop a current in it; and this 
coil has a certain amount of electrical inertia 
that will not submit to being reversed suddenly. 
It has got to take a little time and the spark 
shows. Now a large portion of the design of di- 
rect current machinery is nothing else than pro- 
vision that the machines shall not spark. There 
are two methods by which we can stop the spark- 
ing. The first method is by forced commutation. 
The second method is by means of an electromo- 
tive force applied to the coil which is at the 
moment having its current changed. This elec- 
tromotive force helps to change quickly. Forced 
commutation is the means of killing the spark 
by resistance of brushes. The coil a, Fig. 5, 
has no current init. Butas the armature is re- 
volved pretty soon the toe of the brush will leave 
the commutator bar 6. Then the brush will bear 
only upon the commutator bar c. Thus, half the 
current will be obliged to go through the coil a 
in order to get through that half of the winding 
marked L, and the other half will come down to 
Ras usual. Now if that coil a can be prepared 
so that when ite turn comes to take its place with 
the rest of the winding it can have the current 
already flowing in it of the same quantity as the 
current in its new position, then on leaving the 
toe of the brusb, at that bar sB there will be no 
sparking. That can be done in forced com- 
mutation by having the resistance of the brush 
sufficiently high. As the commutator moves and 
the brush touches less and less of the bar 0, the 
current finds it harder to get into this commuta- 
tor bar than into c, soit begins to overcome the 
electrical inertia and go up the coil a gradually 
from c. By the time 6 has moved from under 
the brush the whole current will have been 
gradually throttled to go out of bar 6 and forced 
to go up into the coil a and there will be no 
sparking. 

To put carbon on some machines is very bad, 
because it has so very much higher resistance 
than copper that it uses up the power of the ma- 
chine, and therefore other materials have been 
very much sought for. The copper brush is 
made of many laminæ, so that the current that 
comes down through the brush cannot all get 
squeezed into that little toe. It cannot get into 
that toe unless it is started into it at the top of the 
brush, and if it is started into it at the top there 
isan appreciable resistance. If that resistance is 
not enough, we resort to the copper gauze brush, 
which has a much higher resistance than acopper 
leaf brush, and while there are some mechanical 
advantages in using it, such as cooling effects, 
yet the principal reason it stops sparking is that 
it has higher resistance. If this resistance is not 
high enough we go the next step, which is a brass 
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There are a number of formsof sparking. 


These are not inherent difficulties; they 
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gauze brush having about twice the resistance 
of copper gauze. If that is not enough we take 
the next step. That is some form of carbon 
which has its resistance reduced. Ordinary car. 
bon cannot have its resistance reduced. Butal] 
sorte of inventions have been made, such ag put- 
ting fine filings in the brush, and in this case the 
brushes are made with layers of gauze molded 
in them, so that the gauze helps to increase the 
conductivity of the brush. After that comes the 
pure carbon, and if that is not of high enongh 
resistance it can be made as high as desired by 
mixing clay with it. The resistance of brushes 
ought to go up as the voltage of the machine 
goesup. I have had in mind, but have not had 
the time to carry them out, experiments to de- 
termine just what the law is. I believe it should 
go up as the square of the voltage and that by 
making our machines on that basis and consider- 
ing the resistance of the brushes just as much a 
part of the design as we do the resistance of the 
armature windings, we could build very large 
machines of very high voltage without sparking. 
I do not see why the resistances could not be 
jast right ao as to squeeze all of a 10,000 volt 
current over into the bar following before the 
break takes place. 

In connection with this there is one thing that 
we have forgotten. If wedo that squeezing and 
throttling, it heats the commutator, and if the 
commutator is too small its temperature rises. It 
decomposes the carbon brush; the commutator 
gets black and the machine is rendered unfit for 
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use. If you are going to determine on forced 
commutation you mast then huve a definite ratio 
of commutator surface for every horse power 10 
your machine. That is as true as the fact that 
the resistance of your brushes should go up with 
your voltage. 

So much for forced commutation. The other 
method of stopping sparking is by applying 60 
electromotive force to the coil a, just as it comes 
out of circuit, so that by the time it comes into 
circuit it shall have its current. Applying elec- 
tromotive force means that you have a little dy- 
namo working to get up the current so as to have 
it ready. Now that electromotive force will be 
applied by the magnet held in my hand, and I 
will endeavor to show you how it will work. (Mr. 
Dunu started the machine.) This is an armature 
which has not any field acting on it at all. It 
seems to me that sparking can be understood 
better if we talk about it entirely separated from 
the field magnets. So I have an armature here 
which is simply revolving in the air. Now Tam 
going to pass its normal current through it and 
will show you that it sparks. This has not forced 
commutation because it is a copper brush. 
Neither is it prevented from sparking by the 
electromotive force, because there is none acting 
upon it. To spark isthe normal, natural condi- 
tion of the armature. I have here a carbon 
brush which willstop the sparking by virtue of 1% 
resistance and will be an example of forced com- 
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mutation. You see the sparking is killed by vir- 
tue of the resistance of the carbon brush. 

Now I will show a method of killing the spark 
on this copper brush by means of the electro- 
motive force applied. 

Ihave here a magnet, Fig. 6, which is ener- 
gized from the circuit and which will throw out 
a few lines of force. I will apply it to the arma. 
ture in the region of the brush and you will see 
tha sparking disappear. (The armature, Fig. 6, is 
supposed to be driven by anotber motor.) It may 
happen that the polarity of this is wrong when 
I put it on, and it may make the current in the 
coil go the wrong way so that when it is thrown 
into circuit it will have to stop the current that 
is lowing wrongly and then start a proper cur- 
rent and the sparking will be increased. [The 
polarity was wrong and the sparking was much 
increased.] I now change the polarity so that it 
is right, and you see the sparking disappears. 

Now I am going to give this not quite enough 
electromotive force to bring its current equal 
to the current in the rest of the armature. I 
will do that by moving the coil a little to one 
side. The sparking appears again. Now I am 
going to give it too much, so that the current 
generated in the coil under the brush is too big 
for the rest of the circuit. Now it is equal to it 
and there is no sparking; now it is too big, and 
the sparking appears again. 

Sometimes it happens that an armature with 
brushes at the neutral point sparks worse than it 
would if it were let alone. This is because the 
magnetism from the opposite pole comes over 
and increases the spark. It is drawn over appar- 
ently by the revolution of the armature. That 
condition can be imitated by reversing the polar- 
ity in this coil. I will first reduce the sparking 
to zero by this electromotive force. Now I will 
reverse the direction in the coil. The effect is 
vicious sparking. 

You have seen how an electromotive force will 
stop sparking and you have seen how resistance 
in the brush will also do it. Now the commnta- 
tion of every machine that is built takes place by 
means of one or the other or a combination of 
these devices. The larger the machine, the more 
dificult it is to adopt forced commutation be- 
cause the excessive heating of the brushes canses 
the commntator to overheat. To design a dy- 
namo so that it will not spark—a dynamo of any 
size—is merely so laying its magnetism that it 
will always get a little squirt of lines of forve 
right in the brush. Now you see me moving this 
coil towards its brush to stop the sparking. But 
what you do in an actual case—you cannot move 
the magnets or you cannot move a little coil like 
this—is to move the brush so that it comes under 
the edge of the big magnet of the machine and 
that accomplishes the same result. That is why 
shifting brushes stops sparking. It enables you 
to get a little fringe of magnetism which trails off 
the toes and does the same thing that you saw this 
little coil do. 

There are reactions that oppose the coil and 
there are also reactions that oppose thie action at 
the toe of the machine. Before you shift brushes 
you may have a fringe of magnetism that would 
stop the sparking if it could get at it. But by 
the time the brush is moved towards it that mo- 
tion of the brush has introduced reactions into the 
circuit which have driven back the magnetism. A 
very important point in dynamo designingis the 
Providing that magnetism shall not be driven 
away. To show you one of the reactions that 
tend todrive away that magnetism the next ex- 
periment is arranged. 

Here isa motor that would normally run for- 
ward. As you see, it has no field coils on it, so 
any magnetism that it may get to run it will 
bave to come from the armature. Now, as I said, 
it would naturally run forward if it were 


ELECTRICITY. 


working with the magnetism generated by ite 
field. Now [I will put the armature current alone 
through it—its regular current that it would 
have ordinarily—and you will see how it runs. 
You see it runs backwards. That is what the 
armature would do if it could in any motor. The 
fields have to be strong enough to overcome that 
tendency, and besides overcoming it to give suf- 
ficient magnetism to make the armature go for- 
ward. That isone of the things that destroy 
whatever little fringe we have to reverse our 
coils and prevent sparking. The machine is now 
running simply on the reaction field produced 
by the armature. There are no coils on the 
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machine. This reaction is due to the negative 
ampere turns of the armature, It is easily cal- 
culable, and what we have to do isto make the 
magnetism that comes up this magnet of such 
strength that it goes through the big air gap of- 
fering so much resistance to it that the little ex- 
tra resistance offered by that reaction on the 
armature amounts to nothing in comparison, and 
so that when the armature offers this resistance 
we still have our little fringe of lines of force 
which act as the little coil did to stop the spark- 
ing. 

In a motor we shift the brushes back to stop 
sparking, because the proper polarity of fringe 
comes out of one pole, and in a dynamo we shift 
the brushes forward to stop sparking because the 
proper fringe comes out of the other pole. 

A method of increasing the resistance of the 
air gap is, in the toothed armature, to make the 
teeth very narrow. Here is a toothed armature 
of a four-pole machine. All the magnetism that 
gets into this armature has to get into it through 
these teeth under about 70° of pole piece. You 
can see that the eum of these teeth is not 
enough to carry all the magnetism that would go 
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through that core. The result is that the mag- 
netism is squeezed so hard that the reaction of 
the armature does not amount to much, This 
effect, that I showed, of a motor running back- 
ward, will do the same thing asthe differential 
winding attributed to both Ayrton and Perry 
and Sprague will do. If the conditions are 
right we could have a motor, even with field 
coils on it, such that its reaction will be such in 
proportion to the effect of these fields, that while 
the armature will not run backwards when the 
load comes on yet it will so weaken the field 
magnets that the armature speed will increase. I 
have known instances of this, and it can be se- 
cured by a little proportioning of the armature 
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very easily and without any other winding. All 
the benefits, whatever they are, of the differen- 
tial winding of Ayrton and Perry and of Sprague 
could have been secured by proportioning their 
armatures without going through the expense 
and trouble and elaborate calculations of the dif- 
ferential motor winding. 

One more feature that I wish to call your atten- 
tion to relates to compound winding of dynamos. 
That problem is a serious one and is more so than 
it used tobe. A compound wound machine, as 
you all know, is a machine which, when the load 
comes on, instead of having its pressure fall off a 
little, as everything does—steam engines, water 
wheels, all slow up and pull down a little bit 
when the load comes on—will have its pressure 
rise a little. This rise is for the purpose of com- 
pensating for loss of pressure in the line. Now 
if you are lighting a number of lights at a distant 
point, and when you have all your lights burn- 
ing, let us assume that you get 10 per cent. less 
pressure at your lights than you would if you 
had only one of them burning, a compound 
wound dynamo can be made so that as fast as the 
pressure falls, (due to—call it friction of the cur- 
rent in the wire, ) the dynamo increases ite pres- 
sure to make up for that with the result that 
your lights have always a constant pressure. The 
voltage at your dynamo rises put your lights are 
constant. We ought to have this so that at half 
load the increase of potential would be half of 
the increase that we have allowed for, and with 
three-quarters it would be three-quarters, and at 
fall load it would be the full increase. That is 
impossible to attain exactly. 

The use of voltage must be attained by in- 
creasing the magnetism of the machine as the 
load increases. Suppose we want an increase of 
10 per cent. in voltage. If we start at c, Fig. 7, 
we can increase the magnetism and at D will have 
10 per cent. more magnetism than ato. But no- 
tice at what a sacrifice we have had to more than 
double the magnetizing force. Not only does 
that reduce efficiency, but it means double the 
amount of copper. But the curve from c to D is 
straight and at half load we get half the increase 
of potential and at full load a full increase. 

If I should work in the region between B and 
c then at half load we would get a good deal 
more than half the increase of potential wanted, 
So we cannot work on that part of the ourve; 
that would injure the lights. Now if we work 
down on the point of the curve where it is straight 
again from a to B we secure the results of an 
even increase of potential. But here we have a 
machine which we are working at a saturation B 
and all the capacity from B to o is wasted. In 
other words, we have to use considerably more 
iron in that machine in order to saturate the iron 
at so low a degree as will allow its curve to be 
straight, and that makes the machine much more 
expensive and less efficient, because we have cop- 
per wire around that iron which gives rise to a 
great many disadvantages. Now I have devised 
a method for enabling this portion of the curve B 
to o to be used with a straight rise of potential. 
The custom of builders is shown in Fig. 8. One 
engineer will specify that he wants a 2 per 
cent., another a 8 per cent., another a 4 
per cent., another a 74 per cent. increase of po- 
tential. The manufacturer cannot meet all those 
demands, so he winds every machine for, say, 10 
per cent. increase of potential, and Fig. 8 repre- 
sents amachine so wound. Those coils B are the 
shunt winding. Those coils a are the series 
winding. The current as it comes out of the 
armature goes in around the series windings and 
then out to be used. It will be seen that at no 
load the series coil is not excited,at all, while at 

full load it gets a good many amperes through it 
and that increases the magnetism enough to 
make up for losses and raises the potential. If 
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this machine is wound for 10 per cent. over-com- 
pounding and a user orders 5 per cent. over- 
compounding, it is the custom of the manu- 
facturers to inserta shunt s; whereas the whole 
current would, previons to the addition of the 
shunt, have gone through the coils a and out and 
given 10 per cent. increase; now the current 
divides equally between the coil and shunt and 
gives only 5 per cent increase in the magnetism. 
It has been customary to make this shunt of some 
material whose resistance is fixed, so that if a 
user ordered 5 per cent. he would get a5 per 
cent. distribution at all times, and it was consid- 
ered bad to have this changed. The shunt was 
also made very large to keep it cool. By making 
this shunt, not of german silver, as is customary, 
but of iron, which has avery high temperature 
coefficient, and then, instead of making it large, 
making it very small, so that a small amount of 
energy will heat it up and change its resistance 
as much as possible, we can at full load throw 
into the series coils a good deal more than 
the proportion they would get at light load. That 
extra current, if the increase of magnetism were 
proportional to increase of magnetizing force, 
would tend to make the increase of potential fol- 
low a curve convex downward. Now the increase 
of magnetism tends to follow a curve whose con- 
vexity is upward and the shunt tends to go up, so 
the result is the potential rises along a resultant 
of these two, which can be made a straight line. 
But there is this proviso—you must wait for the 
shunt to get hot. If you puta sudden load on 
the machine for five seconds and thea take it off 
again the rise of potential will followthe straight 
line. We could inclose the shunt in a vacuum so 
that it would reach its temperature in half a min- 
ute. If the generator were for lighting, the load 
would not change suddenly and therefore the in- 
crease of potential could be counted on to be 


practically proportional. 
( To be continued.) 
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Change in New York Wiring Regulations. 

The following amendment to the rules and re- 
quirements of the New York Board of Under- 
writers for the installation of electric light and 


power have been adopted : 

Interior Conduits.—Rule 22. e. Add to clause—“ Unless 
the said two separate conductors or twin conductor hav- 
ing an approved insulation are euclosed in a complete, 
fully insulated, continuous tron conduit, and are in cir- 
cuits installed as per table of Capacity of Wires (see Sec- 
tion 25), for currents not to exceed 100 amperes.” 

Rule ag amended.—Kule 22, e. Must not be supplied 
with a twin conductor or two separate conductors, in a 
single tube, unless the said two separate conductors or 
twin conductor having an approved insulation are en- 
closed in a complete, fullyi nsulated, continuous frou con- 
duit, and are in circuits installed as per table of Capacity 
of Wires (see Section 25), for currents not to exceed 100 


amperes. 
We Give Them What They Want. 


The following, from the manager of one of the 
largest central stations in America, is but a sam- 
ple of several dozens of letters which we have at 
hand in regard to our recentarticle on the Wels- 


bach light : 
To the Editor of ELECTRICITY. 

Deak Sır: We are in receipt of copy of the 
last issue of ELECTRICITY, and note what you say 
ip reference to the Welsbach buruver. This is 
the most comprehensive statement of the matter 
I have seen, and I will be pleased to have you 
send me fifteen copies of the paper, with bill for 
the same. I want them for use of our directors, 
Articles of this kind are directly in line with 
what I would have recommended in answer to 
your letter sent me some days ago. To popular- 
ize your paper, if articles were written in the 
same comprehensive, intelligent manner as ig 
this, it would suit men in my position immensely, 
Of course you appreciate the fact that L am in 
no sense An electrician, hence the technical arti- 
cles are of little account to me. It occurs to me 
that there are very few technical electricians in 
the management of electrical plants, and what 
that class of men wants is a concise, businesslike 
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statement'of ‘facts with the X*Y4Z eliminated. SBI 
have no hesitancy in sending your article out to 
our directors, who are in no sense technical, 
knowing that they will fully appreciate the 
merits and demerits of the Welsbach burner. 


improved American Carbons. 


To the Editor af ELECTRICITY. i 

DEAR SIR: I am very much indebted to you for your 
kind inquiries in reference to our new product, and beg to 
inform you that the foreign manufacturer has had a 
monopoly on cored carbons in this country, as our people 
have been unable to get them at home. The American 
Central Stations have been clamoring for an * American” 
cored carbon equal t>o the best, and we can now assure 
them, through you, that our “ Heltos ” carbon is the very 
same “ Helios” carbon that they have been buying in 
Germany. It is made of the same ingredien’s. in pre- 
cisely the same way, by the man who made them tn Ger- 
many. This gentleman, now associated with us, and in 
charge of our new cored carbon factory, has had eleven 
years’ experience in Germany in the manufacture of these 
carbons, and you will understand that we know just what 
we are doing and are taking no chances. 

It will be no news to you that previous attempts had 
been made to produce a satisfactory cored carbon, but 
failure resulted tn every case. Last spring we were led to 
believe we had found the right method, but when we 
looked into the*' Helios” saw we were on the wrong track. 

I am quite Certain that this statement from us will be of 
interest to the electric lighting faterests generally, and 
hope and belleve that our people will stick tothe Ameri- 
cans who have had the courage to take hold of this proba 
lem. 

We have been much interested in your exposition of the 
weak points of the ‘* Welsbach light,” and are sure you 
will appreciate how little show the “ Welsbach burner” 
will Stand against an arc light using these cored carbons. 

I thank you very much for the opportunity to make the 
above statements. Yours truly, 

JAMES S. HUMBIRD, President. 

Pittsburg, Pa., December 12, 1894.. 


It is a matter of congratulation that we 
are now enabled to manufacture electric 
light carbons in this country equal in 
quality to those made abroad. It has long been 
appreciated by electric light men that, for the 
low tension direct and alternating currents 
especially, only the very best carbons were good 
enough, aud for this reason our importations 
from abroad have been on an increasing scale 
notwithstanding the greater first cost of the car- 
bons imported. This has shown conclusively 
that a better article than that manufactured here 
has been demanded and that the trade will pay a 
higher price for a suitable article. In the manu- 
facture of carbons there has been no unity of ac- 
tion in this country, each manufacturer experi- 
menting independently and keeping his resulta a 
trade secret. In these investigations doubtless 
the same ground has been many times threshed 
over and none has been able to benefit by an- 
other’s work except in so far as a better product 
from a competitor stimulated him to renewed ex- 
ertions to a higher attainment. 

It would seem at first sight that giver a sample 
of a good carbon it would bea simple matter to 
duplicate it. The skill of the chemist would re- 
veal its exact composition, both qualitatively and 
quantitatively, but chemistry will not disclose 
the manipulation hecessary to produce those re- 
sults in duplicate. It is unthinkable that Ger- 
many or France or England should have better 
crude material than we have. We do know, how- 
ever, that generally speaking these countries are 
more painstaking than we cre, and in this we are 
satisfied lies the whole secret. 

Mr. Humbird has adopted the correct plau for 
producing carbons equal to auy in the world, 
and American central station men wil] not, we 
are convinced, be slow in expressing their appre- 
ciation of his efforts. 


Personal. 


“Mr. W. F. Mottram has returned to the scene 
of his former activity in Texas. He will locate 
in Dallas, and will represent among others the 
Interior Conduit and Insulation Company and 
the Walker Manufacturing Company. 
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Boston Notes. 


With the approach of the Christmas eres 
the stores in Boston are assuming their gayest 
and most brilliant holiday attire. For several 
years past electricity has played a very promi- 
nent part in the display but never before has 
it lent itself to the same extent ag now. Not only 
are many of the stores transformed into places 
of splendor, both externally and internally, but 
many of the theaters and other places of amnee. 
ment are s0 gorgeous in the scintillating rays of 
electric lights that they attract nightly large 
crowda of wondering and admiring sightseers 
from the surronnding districts. The illumina- 
ting effects on some of the taller buildings are 
visible eight and ten miles away. One scene eg. 
pecially is novel and attractive. That is a real. 
istic reproduction of the Peary Expedition in the 
Arctic regions, where amid towering icebergs 
and wide. spreading reaches of floe ice, the 
steamer Falcon 1s seen laboring to escape being 
crushed in the ice, and troops of moving Esqui- 
maux are busy along their inhospitable shores 
fishing, hunting and trading, with a splendid 
aurora borealis of various and ever-changing 
tints, produced by a combination of electric 
lamps and motors, forming a tout ensemble that 
fascinates and delights both old and young. It 
occupies the whole of an enormous window in 
the leading dry goods store, and took the de. 
signer and his corps of assistants no less than 
five months to construct. ° 


The Bristol County Electric Railway Com. 
pany is likely to be the future title of a combi. 
nation of systems that will include every road 


now running or to be built throughout south- 
eastern Massachusetts. 


The Lombard Water Wheel Governor Com- 
pany of Boston is manufacturing and installing 
a new device for the governiùg of water wheels 


that bids fair to out-distance anything of the 
kind ever yet attempted. 


There will soon be introduced to the ladies of 
society, by a Boston electrical firm, a variety of 
domestic articles electrically heated that are 
sure to come into quick demand. Among them 
will be swansdown comforters, Turkish bath 
towels, foot warmers, hot water bottles and other 
auxiliaries to the boudoir and toilet room. 


The New England office of the Fort Wayne 
Corporation is securing orders and shipping ap- 
paratus to all parts of the East at a rate calcu- 
lated to make the directors of the General Elec- 
tric Company feel blue. Mr. E. I. Garfield has 
surrounded himself with a corps of the best 
salesmen in the entire electric field, and their 
hustling is bearing substantial fruit. 


General News. 


What is Going on in the Electrical World. 


Lowell, Mass.—The new electric railway line 
from Lowell to Lawrence has been opened for 
traffic. 

Elgin, Ill.—The Dundee Rapid Transit 
Company of Elgin has assigned to M. H. Thomp- 
son of this city. 


Boston, Mass.—The Edison Illuminating 
Company of Boston purposes increasing its capi- 
tal stock $425,000 to $3,425,000. 


Cleveland, Ohio.—Messrs, E.S. Ford and 8.J. 
Smith bave formed a copartnership for conduct: 
ing a general electrical engineering business with 
offices in the Wade Building. 


Chillicothe, Mo.—The electric light and 
waterworks plant has been cold under fore- 
closure to George M. Meyers, of Kansas City, 
Mo., who represented the bondholders. 


Kingston, N. Y.—The opening of the Colo- 
nial City Electric Railroad was celebrated ih 
on the night of the 12th inst. by a great pub re 
demonstration. Many stores were illuminated. 


Hudson, N. Y.—The Hudson Electric Re 
way Company, H. McGonegal president, 238 
asked the common council for permission to Aa 
struct and operate an electric street railway ! 
this city. 


Stowe, Vt.—The bill to incorporate the Mt. 
Mansfield Electric Railroad Company bas p ; 
the Legislature and is now a law. The compan 
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is about to be formed with a capital stock of 
$300,000. 


Burlington, Vt.—The electric street railway 
system of Burlington is now operated by power 
furnished under contract by the Burlington 
Woolen Company which has an electric plant run 

- by water power. 


Norwalk, Ohio.—The Co-operative Construc- 
tion and Supply Company will soon be reorgan- 
ized, They have secured a local franchise for 
power aud light, and so will be in the market for 
electrical construction supplies. 


Hot Springs, S. D.—A franchise has been 
granted by the city council to Pennsylvania 
capitalists for an electric street railway through 
this city. Itisto be completed and in running 
order by July 1, 1895. 


Lynchburg, Va.--The city council has re- 
scinded its recent action in granting a five-year 
contract to the Lynchburg Electric Company for 
lighting the city, and referred the matter to a 
committee to advertise for bids, etc. 


Batavia, N. Y.—A franchise has been granted 
to the New York Construction Cumpany to build 
an electric street railway in this village. It is 
provided in the grant that it shall be a first. class 
road with all the modern improvements. 


Manchester, N. H.—This city will soon have 
one of the best equipped electric street railways 
in the country if reports are to be believed. A 
Boston banking house stands ready to convert 


the whole issue of bonds for the railway into. 


money. 


Winnipeg, Man.—A new electric light com- 
pany is being organized in the town of St. Boni- 
face. By its charter the company expects to ob- 
tain the liberty of operating ia any part of the 
province of Manitoba, including the city of Win- 
nipeg. 

New Haven, Conn.—The New Haven Street 
Railway Company has purohased the Edgewood 
Avenue Electric Road and taken control. Hand- 
some parlor trolley cars are to be added to the 
company’s rolling stock for the accommodation 
of “trolley parties.” 


Springfield, Mass.—A new electrical com- 
pany has been organized in this city to be known 
as the Springfield Electric Equipment Company; 
it will deal particularly in general electrival sup- 
plies. The managers of it are W. F. Evans and 
H. W. Wright, both of Springfield. 


Baton Rouge, La.—The electric plant and 
the rolling stock and franchise of the Capital 
City Railway and Lighting Company are adver- 
tised for sale in execution of judgment obtained 
by the Bank of Baton Rouge, the holder of about 
$40,000 of mortgage notes. 


Baltimore, Md.—Subscriptions to the capital 
stock of the Baltimore, Severn Park and Annap- 
olis Electric Railway —$250.000 — are to be opened 
at the offices of G. Howard White in this city. 
The plans are for aroad twenty-eight miles loug, 
of single track construction, and a power house at 
Severn Park. 


Allegheny, Pa.—The select council has passed 
the ordinance giving the electric light apparatus 
contract to the Westinghouse Electric Company. 
It now goes to the mayor. It is understood that 
the Western Electric Company. whose bid was 
lower than that of the Westinghouse Company, 
will take the matter to the courts. 


Portland, Me,—The Legislature will be asked 
this winter to charter an electric railroad to run 
from some point in the city of Portland along 
the Cape shore for fifteen miles in a southerly 
and southwesterly direction. The petitioners 
are F. Coleman Boyd, of New Haven, Conn., 
J. S. Winslow, J. H. Boyd and A. R. Boyd. 


New York.— Prof. L. I. Blake, who is now at 
work perfecting his apparatus for telephoning at 
sea, writes toa friend that the experiments made 
lately between the lighthouses and the shore 
have been highly successful and demonstrate that 
his invention for communicating between vessels 
at sea or between sea and land is practicable. 


Detroit, Mich.—The new Detroit Railway 
Company has accepted the franchise granted by 
council, and given the required bonds. The 
following have been elected officers of the com- 
pany : President, Green Pack; secretary treasu- 
rer, Albert Pack; vice-president and general 
manager, Henry A. Everett; assistant secretary, 

R. Break. 


Richmond, Va.—The common council at its 
meeting on the 8th inst., adopted an ordinance 
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revoking the franchise of the Southern Bell 
Telephone Company. A petition was presented 
at the same meeting from Samuel Regester and 
associates asking for the right to establish a tele- 
phone exchange and guaranteeing as good ser- 
vice a8 the Bell Company at about half the rates. 


- Rochester, N. Y.—In view of the opp: sition 
which seems to have developed within the last 
few weeks in Buffalo to the introduction of 
electric power from the great plant of the Niagara 
Power Company, it is understood that a vigorons 
movement is on foot in Lockport, Rochester and 
Syracuse to induce the Niagara Power Company 
to build its first transmission lines to these cities. 


Williamsport, Pa.—A company has been 
formed here for the purpose of supplying electric 
light and power in the central part of the. city. 
The new company will be known as the Citizens’ 
Electric Compaay, with Grant Sweet president 
and C. Harvey Hill. late foreman of construction 
for the Lycoming Electric Company, as general 
manager. The plant will be equipped with the 
most approved machinery. 


Fort Lee, N.J.—This village is to be the prin- 
cipal place of business of the Bergen County 
Traction Company which, according to its speci- 
fied route, will cover the most desirable portion 
of the eastern side of Bergen County. The 
capital is $500,000, andthe incorporators are Leon 
Abbett, Jr., of Hoboken; John Aird Dempsey, 
of New York; William H. Clark and Charles W. 
Colladay, of Philadelphia. The route will tra- 
verse a distance of thirty-five miles. 


Central City, W. Va.—It is reported that a 
company is being formed by prominent individ- 
uals to secure aright of way for an electric street 
railway between this city and Catlettsburg, Ky. 
This line, when completed, wil' form the con- 
necting line for astreet railway from Ironton, O., 
to Guyan River, a distance of twenty-three miles, 
connecting the cities of Guyandotte, Huntington 
and Central City, W. Va., Catlettsburg and Ash- 
land, Ky., and Ironton, O. 


Alexandria, Ind.—The city conncil has 
granted to Joseph E. Jeffries a franchise for the 
construction of six milesof electric street railway 
within the city limits. Jeffries at once filed with 
the clerk his acceptance and bond of $5,000, with 
Congressman Henry, of Anderson, as surety. By 
the terms of the ordinance the Indianapolis, An- 
derson, Alexandria and Marion Electric Street 
Railway Company will be unable to gain an en- 
trance into the city except over the tracks of the 
Jeffries company. 


Philadelphia.—The Department of Public 
Safety advertises for proposals for furnishing 
supplies to its several bureaus during the year 
1895. Among the things desired are telephone 
stations, telephones aud transmitters, mast arms, 
iron posts, iron avd copper wire, battery sup- 
plies, cables, poles and cross arms; aleo gen- 
eral electrical supplies, electric are lights, ete. 
Proposals uay be addressed to Abraham M. 


Beltler, director of the Department of Public . 


Safety, until Dec. 21 at 11 o'clock a. M. 


Warren, Ohio.—The electric railway contro- 
versy, involving three companies, which were 
each secking to get a franchise between Niles 
and Youngstown, by way of Girard, has been 
decided by the county commissioners, The Ma- 
honing Valley Company was given the franchise, 
with the condition that it must have the road in 
operation within nine months. ‘The Mahoning 
Valley Company was but recently organized by 
Cleveland, Youngstown, Warren aud Niles men, 
and is capitalized at $150,000. 


West Chester, Pa.—The Mcpublican gives 
some space in its issues to local electric railway 
affairs under the heading of * Trolley Tips.” 
One of the items in a late number reads as fol- 
lows: ‘ Conductor Lewis Gunkel, of the Market 
street line, is growing a new set of whiskers and 
when they attain a respectable length the con- 
ductor will whistle at the wintry winds, which 
will undonbtedly be unable to affect (?) an en- 
trance through the conductor's beard, if the 
present infant growth is an indication of what 
is to come.” 


Carthage, Mo.—The trustee’s sale of the 
Joplin Electric Railway was made op the llth 
inst , by Judge George A. Madill, of St. Lonis, 
representing the Union Trust Company. The 
road was bonded for $159,000, and was bought by 
Dr. Powell, of St. Louis, for the Carthage, Webb 
City, Joplin and Galena Electric Railway Com- 
pany, for 835,000. It is expected that at an early 
date the road will be extended from Joplin to 
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Galena, and then be connected with the road now 
being planned from Carthage to Carterville. 


Dayton, 0.—The contract for the construc- 
tion of the electric plant at the Southern Ohio 
Hospital for the Insane has been let tothe West- 
ern Electric Company of Chicago.—The Dayton 
electric light plant, owned by the General Elec- 
tric Light Company of Boston, has been bought 
by a syndicate of Dayton men. The plant is 
valned at $600,000. The Dayton syndicate is 
headed by J. E. Lowes, R. N. King and Charles 
Reber, all prominent capitalists here. The Day- 
ton men formerly owned considerable stock in 
the General Electric Company, but all has been 
converted into Dayton electric stock. 


Lockport, N. Y.—-The ninety days that the 
common council gave the Bell Telephone Com- 
pany in which to enter into a contract with the 
city, meaning that it should reduce its rates for 
dwellings to $2 a month and business houses 
$2.50, or remove its wires and poles from the 
streets, having expired without the company 
showing any inclination to do one or the other, 
the council has adopted a resolution directing the 
superintendent of streets to notify the Bell Tele- 
phone Company to remove their property from 
the streets forthwith. 


Sacramento, Cal.—The General Electric 
Company has recently entered into a eontract 
with the Folsom Water Power Company to sup- 
ply dynamos, generators, transformers, poles, 
wires, ete., in fact the entire plant necessary to 
generate the electric current at Folsom, transmit 
it to Sacramento, and transform it to the poten- 
tiality necessary for light and power at this 
point, the time fixed in the contract for the 
completion of the work being six months. The 
dam and canal are already completed and work 
on the power house is being rapidly pushed.— 
The South Yuba Water Company will, it is 
stated, apply to the Sacramento City trustees for 
a franchise to permit them to bring into Sac- 
ramento an electric wire line for transmission of 
power from Newcastle or some point in that 
neighborhood. 


Augusta, Me.—A scheme is being evolved for 
the construction of an electric railroad between 
this city and Waterville. It is proposed to lay a 
broad gauge track of heavy rails over a graded 
roadbed from Waterville to East Vassalboro; 
thence to Getchell’s Corner, Vassalboro; thence 
down the river to Augusta. Over this line cars 
will be run hourly, impelled by powerful motors 
atarapid rate. The distance between the two 
cities direct is eighteen miles, and by the new 
line of the road via East Vassalbcro it is only 
twenty miles, or two miles further. Asa portion 
of the scheme a big summer hotel will be erected 
at Bradley's, East Vassalboro. It is proposed to 
make the trip between Augusta and Waterville 
in just an hour. From East Vassalboro a branch 
will be extended to Weeks Mill to connect with 
the Wiscasset narrow gauge. This will also be 
laid standard gauge with trolley equipment, and 
a 120 H. P. motor is to be run, which will be able 
to haul sixteen loaded freight cars from the mills 
to Waterville. Furthermore, a third rai} will be 
laid between Waterville and the mills, so that the 
narrow gauge cars of the Wiscasset road can be 
hanled over the road. From Waterville the sys- 
tem is to be extended to Fairfield over the rails 
of the Waterville and Fairfield Electric Road, the 
third rail being added, and thence, if is the in- 
tention to carry the extension to Shawmut. 
Both water and steam powers are to be employed | 
for the electric service. 


COMMERCIAL PARAGRAPHS. 


The Metropolitan Electric Company of Chicago have 
taken the General Western Agency for the Large & 
Twining station and line Switches and are getting in a 
large stock of all sizes. 


The Drawbaugh Telephone and Telegraph Company, 25 
Broadway, New York, is prepared to Sell and lease Tele- 
phones and to construct complete Telephone Central 
Office Exchanges and long distance Telephone Systems, 
under the Inventions and patents of Daniel Drawbaugh, 
the original inventor of the telephone. 


The Central Electric Company, Chicago, always up to 
date in catalogue and advertising matter, have issued an 
important supplement to their last general Catalogue. 


The Mather Electric Company of Manchester, Conn 
have just been awarded, through their New York contrac 
tors, Messrs. H. B. Coho & Co., the contract for three 10 
K. W. direct Connected Generators of thelr new type, fo 
the lighting plant of the new Congressional Library Bull 

ng at Washington, D.C. 
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- the construction business. 
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The LaRoche Electrical Works. 


Mr. A. La Roche, President and General Manager of the 
La Roche Electrical Works, reports the following sales of 
their well-known apparatus : Wernersville Insane Asylum, 
South Mountain, Pa., three 1,000 light bipolar dynamos; 
Burtis & Howard, Minneapolis, Minn., one 800 light alter- 
nator ; Jefferson Ice Company, Philadelphia, one 200 light 
dynamo; Lorraine Apartment House, Philadelphia, two 
1,200 light and one 600 light dynamo; Atchison Light 
and Power Company, Atchison, Kansas, one 800 light 
and one 1,500 light alternator; McCurdy Bros., Phila- 
delphia, one 80 x. w. direct current dynamo, Dedham 
Court House, Dedham, Mass.; one 20 xK. w. alterna- 
ting dynamo; Hammond Light and Power Company, 
Hammond, Ind., one 8,000 light two-phase alternating 
current dynamo and accessories, duplicate order; 
Berkeley Electric Light and Power Company, Berkeley, 
Cal., one 1,500 light alternator, duplicate order ; Atchison 
Light and Power Company,Atchison, Kansas, transformer; 
capacity for 5,000 lights; Wm. Hood, Chicago, Ill., one 3.000 
light alternator, one 500 light alternator and one 1,500 light 
alternator. 

The management state that they are running with a 
full force of men; and in order to make prompt deliveries 
are compelled to run the works several evenings each 
week. 


Universal Fixture Attachment. 
The Independent Electric Company of Chicago are 
placing on the market a new lamp fixture attachment, 
which we illustrate herewith. This article seems to have 


several specially good points and is known by the name of 
“ Universal.” It can be readily and permanently attached 
to gas fixtures without breaking the gas joint, which is a 
very desirable feature. Itis also very flexible and at the 
same time strong. Having no soldered joints, there is no 
danger to the lamp even if fitted with a heavy shade. The 


` appearance of this attachment !s also in its favor, and we 


have no doubt that it will meet with good success. 

The above company make a full llne of this class of 
goods, including socket hooks both single and doub.e, 
such as illustrated herewith. 


Interior Conduit Company in Buffalo. 


The American Electric Supply Company of Buffalo, 
N. Y., have severed their agency relations with the Inte- 
rior Conduit and Insulation Company of New York. The 
American Electric Supply Company is one of the oldest 
agents of the Conduit Company, and the relations be- 

-tween the two companies have always been of the pleas- 
antest character. The Conduit Company, however, have 
found that their Interests are antagonized when represent- 
ed by a construction house, and have consequently 
changed their policy and In the future will be represented 
by supply houses not engaged or financially interested in 

The American Electric Sup- 

ply Company could not afford to give up the large cone 

struction business they enjoy, and hence followed a 

friendly termination of their agency relations with the 

Interior Conduit and Insulation Company. 


A New Toy Motor. 

M. R. Rodrigues, of 17 and 19 Whipple street, Brooklyn, 
N.Y., who has done so much inthe way of electrical toys, 
has gotten out a new toy electric motor to be operated by 
a single cell of any good battery. It 18 an exceedingly 
compact and simple little device. which will prove an in- 
expensive and very acceptable addition to Santa Claus’ 
outfit. Presents of this kind have a value far In excess 
of that of mere toys. They have an educational value of 
& high order, and Inight be used to advantage in the 
8chool room as well as in the nursery. 


== E. E. & S. Company. 

The Electric Engineering and Supply Company of Syra- 
cuse send outa handsome new catalogue of their welle 
known lighting and railway supplies. The line 1s com- 
plete and of the highest standard. The catalogue will be 


sent on application. ‘he New York office of the company 
is at 136 Liberty street. 


INCORPORATIONS. 


‘lhe New Jersey and Delaware Electric Forging Com- 
pany, Newark, N. J.—to rent, furnish and lease apparatus 
for forging, welding, heating, e'c., iron, steel, copper or 
other metals through the medium of electricity In a liquid 
solution, etc. Capital stock, $250,000. Promoters: Fred’k 
A. Nichols, Arlington, N. J.; Barnard J. Fredericks, New 
York City ; Edw. Kenny, Newark. 


The Ferris Electricand Manufacturing Company, Cedar 
Rapids, lowa—to make, buy, sell, lease and repair electri- 
cal apparatus or appliances ; equip and Operate the same. 
Capital stock, $10,000. Promoters : W.J. F. Ferris, Chicago, 
Ill.; Thos. Ferris, Robert Ferris, Cedar Rapids. 


_ The Denison Electric Light and Power Company, Deni- 
son, lowa—to establish and maintain an electric light and 
power plant at Denison. Capital stock, $20,000. Promoters: 
J. B. Romans, E., Culick, J. N. Bradiey, Denison. 


The Sidney Electric Kallway Company, Sidney, Ohio—to 
construct and Operate a railway by electric or other mo- 
tive power In Sidney, thence to Loramies and Minster, 
Ohio. Capital stock, $100,000. Promoters: Chas. Timeus, 
Jno. Loighlin, I.H. Thedieck, Wm. Piper, Jno. H. Wagner. 


People’s Electric Railway Company, Terre Haute, Ind.— 
to construct and operate electric railway. Capital stock, 
$100,000. Promoters: Andrew 1. Crawford, Jas, P. Craw- 
ford, Geo. J. Hammerstein, Edwin Ellis, Herman Hul- 
man, Sr. 

The New Mexico Electro-Chemical Reduction Company, 
Chicago, Iil.—to mine, reduce, refine and treat ores, min- 
erals bearing wold, silver or other precious metals. Capi- 
tal stock, $100,000. Promoters: Otto R. Barnett, Glenn Ce 
Plumb, Clark Edw. Ridpath. 


The Mexican Electro-Chemical Reduction Company, 
Chicago, I1].—to mine, reduce, refine and treat ores, min- 
erals bearing gold, silver or other precious metals. Capi- 
tal stock, $100,000. Promoters: Otto R. Barnett, Glenn C. 
Plumb, Clark Edw. Ridpath. 


The Niagara Engineering Company, Model City. N. Y.— 
to build and equip electric light, railway, heat aud power 
plants, and make and sell the necessary apparatus. Cap- 
ital stock, $10,000. Promoters: L. B. Dorr, ©. C. W. NO- 
bles, L. E. Squier, of Buffalo, N. Y. 


The Chatham Electric Light and Power Company, 8Sa- 
vannah, Ga.—to operate an electric light and power plant. 
Capital stock, $35,000. Promoters: Geo. Parsons, Henry 
Parsons, Jas. J. Johuston, John N. Harriman. 


The Paducah Electric Company, Paducah, Ky.—to turnish 
arc and incandescent electric light, power for motors, ele» 
vators, etc. Capital stock, $0,000. Promoters: Elbridge 
Palmer, R. Rowland, J. L. Friedman, J. W. Keller, W. A. 
Gardener, F M. Fisher, A. E. Einstein. 


The Niagara Engineering Company—to construct elec- 
tric light, railway, heat and power plants, and to manu- 
facture machinery to equip the same in the United States 
and Canada. Capital stock, $10,060. Directors: L. Brad- 
ley Dorr, of Clifton, and C. W. Nobles aud Leon Esquier, 
of Buffalo, N. Y. 


The Staten Island Electric Railroad Company—to con- 
struct a steel surface road about twenty-two miles in 
length tn and between New Brighton and Edgewater, and 
the towns of Northfield and Southiield, Richmond County, 
N. Y. Capital stock, $1,250,000. Directors: George B. H. 
Harvey, Milton L. Bouden, Jolin A. Hilton, John J. Walsh, 
Wm. H. Hurst, Jobn T. Mills, Eugene R. Leland, A. J. 
Hummell and Henry Haggerty, of New York Clty. 

The Fulton Valley Telephone Company—to connect 
Middleburgh with Fulton, Fultonham, Breakabean and 
Blenheim, all 1n Schoharie County, N. Y., by telephone. 
Capital, $500. Directors: Albert L. Rosekrans, Chas. W. 
Vrooman, Chas. Bouck, of Fulton, aud others. 


Woven Wire Brushes. 


The Belknap Motor Company of Portland, Me., are the 
patentees and manufacturers of the best Woven Wire 
Brush on the market.—[A dv. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED DECEMBER 11, 184. 


ELECTRIC RAILROADS AND APPLIANCES. 


530.507. Controller for Electric Locomotives. John 
W. Darley, Jr., Baltimore, Md., assignor to the General 
Electric Company, Boston, Mass. Filed Nov. 16, 1893. 

630,543. Conduit Electric Railway. David Mason, Sche- 
nectady, N. Y. Filed June 8, 1893. 

530,569. Trolley-Wire Clamp. Montraville M. Wood, Cht- 
cago, Ill., assiguor to The Ohio Brass Company, Mans- 
fiela, Ohlo, Filed July 2, 1894. 

530,661. Switch for Overhead-Troley Tracks. Charles G. 
Schiidr, Cincinnati, Ohio. Filed Aug. 13, 1894. 

580,674. ‘Trolley-Wire and Support Therefor, Herbert H. 
Ashley, Springfield, Mass. Filed Aug. 25, 1894. 

530,688. Conduit-Railway Trolley. Joseph C. Hawley and 
William J. Black, Duncannon, Pa. Filed March 22, 
1894. 

530,828. Conduit-Railway Trolley. Walter E. Delabarre, 
Francis M. Frazer aud Robert A. Carrick, New York, 
N.Y. Filed Jan. 26, 1894. 

ELECTRIC LIGHTS AND APPLIANCES. 


530,751. Shade-Holder for Incandescent. Electric Lamps. 
Nathan W. Craudall and Edgar A. Russell, Waling- 


ford, Conn., assignors tothe Housatonic Manufactur- 
ing Company, same place. Filed June 18, 1594, 
530,838. Incandescent Lamp. Jacob R. Grove, New York 
N. Y., assignor to Walter E. Peck, trustee, same place. 
Filed May 26, 1893. Renewed May 14, 184. i 
¢30,895. Incandescent Electric Lamp. Edward Kaye, Mo- 
naca, Pa. Filed Feb. 4, 1893. Renewed Nov. 10.18%. 


DYNAMOS, MOTORS, ETC. 


530,516. Suppression of Self-Inductive Obstruction in 
Electro-Magnetic Apparatus. Stephen D. Field, Stock. 
bridge, assignor to the American Bell Telephone Com. 
pany, Boston, Mass. Filed July 24, 18%. 

530.597. Alternating-Current ‘Transformer. Alexander W 
Meston, St. Louis, MO., as-Iguor to the Emerson Elec. 
ae h AUMIRCEUTIDE Company, same place. Filed Jan. 

580,619. Electric-Motor-Propt ed Elevator. Frank E. 
Herdman, Indianapolis, Ind. Filed Jan. 81, 1893. 

530,717. Brush for Dyuamo-Electric Machines. Edward 
a a DAKART Dii assignor of two-thirds to Wil- 

am Frelse aud Charles O. Moyer, sam ; 
June 11, 1894. © place. Filed 

530,748. System of Transmitting and Distributing Elec- 
Say eh tee oes ae Pini Pittsneld 

asg., assignor to the Stanley Laboratory Company’ 
pame ae Pied April 19, 1894. TA NMED, 

530,773. Electric Motor. Frank E. Herdman, Win 

“Til. Filed July 25, 1894. ARVER 
BATTERIES. 
530.764. Primary Battery. George H. Gardner, 
ii Maas Filed March 12, 1894. € SOMON; 
„804. Battery-Switch. Heinrich K. Spangenbe 
sic, Germany. Filed July 24, 1893. PARERRPSIE, TEID: 

530,847. Process of Manufacturing Plates for Secondary 
Batteries. Hugh F. Kirkpatrick-Picard and Henry 
Thame, London, Eugland. Filed Jan. 18, 1894. 

530,867. Primary Battery. William Walker, Jr., Birming- 
bam, and Frauk R. Wilkins, Handsworth, assignors of 


one-third to Jabez Lonts, Smetwick, England. Filed 
June 4, 1894. 


TELEPHONE AND TELEGRAPH APPARATUS. 


530,575. Telephone-Transmitter. Arthur F. Boardman- 
Somerville, aSsignor of one-half to James D. Leather 
bee, Braintree, Mass. Filed Aug. 6, 1894. f 

530,598. Telephone System. Wilhelm Oesterreich, Berlin, 
Germauy. Filed Oct. 12, 1893. 


SIGNALS AND SIGNALING APPARATUS. 


762. Electrical Block-Signal Apparatus. Urias J. Fry. 
Milwaukee, Wis., and George M. Basford, Oak Park, 
Ill. Filed July 5, 1893. 

560,763. Block-Signal Apparatus. Urias J. Fry, Milwau- 
kee, Wis., and George M. Basford, Oak Park, ll. Filed 
Sept. 17, 18. 

580,708. Kallway-Signal. James V. Richardson, Farm- 
Ville, Va. Filed March 30, 1894. 


MISCELLANEOUS. 


580,498. Insulator for Electric Overhead Construction 
Henry P. Ball, Bridgeport, Conn., assignor to the Gen, 
eral Electric Company, Boston, Mass. Filed June 28. 
1894. 

580,517. Process of Manufacturing Insulating Composi- 
tions for Electrical Purposes. Alfred N. Ford, London, 
Fnylund. Filed June 11, 1894. 

580,522. Galvanic Ring. David Hattenback, Sioux City, 
Iowa. Flled sept. 4, 1894. 

530,541. Apparatus for Electrtc Controlling Elevators. Nils 
O. Lindstiom, Union Course, and Orrie P. Cummings, 
Brooklyn, assiguors tothe A. B. See Manufacturing 
Company, Brooklyn, N. Y. Filed Sept. 20, 1894. 

530,578. Electric Elevator-Controller. Leroy 8. Buffing- 
ton, Minneapolis, Minn., and Walter C. Jonas, 
Chicago, I. Filed Feb. 23, 1894. 

530,592. Magnetic Water-Gage. Ljubomir Kleritj, Bel- 
grade, Servia. Filed March 27, 1893. 

580,637. Electric Cigar-Lighter. Clyde J. Coleman, 11., 
assignor of one-half to Robert Burns, same place. 
Filed March 24, 1894. 

530.648. Fire-Alarm and Annunciator System. Frederick 
S. Palmer, Boston. Mass. Filed March 2, 1894. 

580,706. Insulator. Louis McCarthy, Boston, Mass. Filed 
Sept. 18, 1894. 

530,727. Rheostat. Thomas W. Shelton, St. Louis, Mo. 
Filed Aug. 20, 1894. 
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N. E. L. A.—The next annual meeting of. the 
National Electric Light Association will be 
held at Cleveland, O., February 19-21, 1895. 
Every concern interested in either lighting or 
railway work should be represented in the 
membership of this body, and should have at 
least one representative at the Cleveland meet- 
ing. The Secretary is Mr. Geo. F. Porter, 136 
Liberty street, New York. 


EDITORIAL NOTES. 


Electrical We conclude this week the very 
Storage. interesting article by Mr. Alfred 
H. Gibbings on * The Commercial Possibilities 
of Accumulators for Tramcar Traction.” In 
this chapter the author enumerates more particu- 
larly the advantages of electrical storage, and 
further emphasizes the possibilities resulting 
from a union of diverse interesis. Many of the 
arguments he makes use of could apply with al- 
most equal force to a union of private interests 
also, and it is their application in this way that 
will most interest us on this side of the Atlantic. 
Nearly a year ago Mr. Erastus Wiman pointed 
out the same thing in a forcible article contrib- 
uted to the Engineering Magazine. His own 
interests had led him to consider the feasibility 
of combining suburban land, electric lighting 
and electric railway interests, and his studies 
brought him to the conclus:on that, where prac: 
ticable, those interests would severally be very 
much benefited by joining forces. He did not 
consider the question of storage, however, and 
that is really the vital point at issue with every 
electrical manin the country, whether he knows 
it pow or not. There are, indeed, probably few 
who as yet realize what wealth of meaning that 
term "storage of energy ” has when rightly un- 
derstood. Our English brethren are more fully 
alive to it tban we, but the time is not far distant 
when we as they will define it each for himself. 
It means no less than a saving of 50 per cent. in 
the cost of our energy, and this means far more 
than getting our coal at half price. 

The author presents the advantages that elec- 
trical storage ofters in light and power etations as 
they occur to him. While we think that some of 
his points are not entirely well taken, they are 


in the main correct. He has, however, omitted 


one advantage of electrical over other methods 
of storage that we think gives it the preference 
where the ultimate product is electricity, and 
that is. that the storage occurs much later in the 
cycle of changes and transformations, thus con- 
tributing to the economical working of a larger 
proportion of the piant than is possible where 
the storage takes place earlier, for it will b3 un- 
derstood that only those operations which pre- 
cede the storage proper can receive any direct 
benefit thereby. And thus it is that in electric 
light stations, where the storage is the last step 
previous to distribution, the whole plant, dyna- 
mos, engines and boilers, is benefited to such an 
extent as to make even the high initial cost of in- 
stallation of the storage battery plant a matter 
of ultimate economy. 

We expect to see during the coming year a 
greatawakening among the electrical community 
to the importance of storage of energy in some 
form. What this form will be remains to be 
seen, for it will work its way out. In the mean- 
time it will be onr province to keep cur constitu- 
ents advised of all important steps looking to an 
amelioration of our present wasteful and unfor- 
tunate methods. 


*¥ xX * 
A Our esteemed and well-edited 
Gassy contemporary, the <American 
Theory. Gaslight Journal, knows a great 


deal about gas, but evidently mighty little about 


electrical matters. Ina recent issue there is the 


following gassy information : 


“ We do not propose to enter into any contro- 
versy with ELecTRICITY over the merita of 
Doctor Auer’s burner, but we are more than 
pleased to say that the Auer burner of 1894 is as 
vastly superior to the burner of 1886 as the 15- 
candle power incandescent electric lamp of 1894 
is inferior to its prototype of 1886. In other 
words, the Auer burner has advanced, while the 
Edison burner lamp has retrograded. The elec- 
tricians have seemingly learned what the genera- 
ting of steam power for the actuation of dynamos 
means, and the gas men are more than awaken- 
ing to the possibilities of their product, which 
stands as the representation of the development 
of energy only once removed.” 


The Auer burner may have been improved in 


eight years ; we suppose it has been. If it is to 
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come into general use it might need eight more 
years of improvement. 

But to talk of a retrograde movement in the 
incandescent lamp field is the veriest nonsense, 
and if our contemporary had been np to date, 
burning the lamp in its own offices all these 
years, it would have known more about the 
subject. 

The incandescent lamp of to-day is of double 
the life and double the efficiency of eight years 
ago, while the price is just one quarter what it 
was then. The bamboo filament has been dis- 
carded by every maker save the Edison people, 
Weston’s hydrocarbon treatment patent has been 
thrown open to the world, there has been a 
marked improvement in glass blowing, in the 
manufacture of the necessary pumps; there has 
in fact been a radical improvement in every 
detail. 

But the gas to-day seems very much like the 
gas of our childhood; there is the same volume 
of heat in a five-foot burner, the same smoke, 
the same unhealthy fumes polluting the atmos- 
phere, the same old meter measuring 1,000 feet 
for every 500 feet consumed. 

Get thee to a lamp factory and learn wisdom ! 


* * * 


Is Electricity Scarcely a month passes 
Raising up 
Competitors? of some new chemical re- 
action which has been rendered commercially 


without the announcement 


possible only by means of electrical agencies. 
At first electricity’s most potent influence seemed 
to be in the rôle of an iconoclast—tearing to 
pieces chemical structures and giving us in 
cheaper if not commercial form many of the 
metals which had previously been known chief- 
ly as curiosities. One by one all of the refrac- 
tory ores of the rarer elements have succumbed 
to the subtile fluid and yielded up to art their 
hidden treasures. Thus we have now aluminum, 
nearly as cheap as copper, manganese, boron, 
silicon, etc., etc.. as articles of commerce, either 
pure or as important constituents of alloys, and 
so on a8 far as the properties of the elements 
have created a demand for them in the useful 
arts. But perhaps electricity’s greater power 
for good will be demonstrated in its enabling us 
to build up new compounds from their elements 
In fact its util- 
ity in synthetical chemistry is already becoming 
clearly apparent to such a degree as to give 
bright promise for the future. 

One of its recent applications to synthesis is 
very fully dealt with by Dr. Wyatt in an article 
written especially for the Engineering and Min- 
ing Journal, on '' Calcium Carbide and Acety- 


or from simpler combinations. 


lene,” which we reproduce in this issue. The 
cheap production of calcium carbide, from which 
acetylene gas may be produced by the simple 
addition of water, points to one of the most in. 
teresting possibilities in the line of original 
research imaginable. May it not forecast the 
ideal storage of energy ? In this case, neither 
calcium carbide nor water is a fuel, but together 
they give rise to a fuel capable of giving out 
when burned the enormous quantity of 61,000 
beat units. Acetylene is known as giving the 


ELECTRICITY. 


most highly luminous flame of any of the hydro- 
carbon gases, and for this reason, together with 
the facility with which it may be produced by 
the simple addition of carbide of calcium to 
water, seems. likely to bring it soon into compe- 


tition asan illuminant with electricity. It has 


several disadvantages, however, which will go far 
to offset its advantages over ordinary illumina- 
ting gas. The first is that it burns ordinarily 
with a very smoky flame. Means must be de- 
vised to overcome this before it can be uscd suc- 
cessfully as an illuminant, In the second place, 
the gas unites directly with copper, forming & 
highly explosive compound, and therefore cop- 
per or brass must be eliminated from the fixtures 
in which it is to be used. 

Its odor, too, is extremely offensive— it is that 
which we smell when an oil lamp is turned low. 
This smell, however, is rather an advantage, in 
that it gives timely warning of the existence of 
leaks, The carbonic oxide, of which we have 
spoken in convection with the Welsbach light, on 
the other hand gives no warning whatever, so 
that we see that in this very odor lies its com- 
parative safety. 

But with its high calorific power comes its 
extreme adaptability to gas engine use, and it 
seems exceedingly prolable that if the gas can 
be manufactured cheaply enough to compete 
with coal gas it will place in the hands of the 
electric light manufacturer an equally cheap and 
efficient fuel for his gas engine, by which the 
electric light can be manufactured as much 
cheaper than acetylene gas light by means of 
acetylene as it can now be manufactured cheaper 
than coal gas light by means of coal gas, through 
the intermediary of the gas engine. 


x * X 


Practical ELECTRICITY has already ex- 
Educational pressed hearty commendation 
Work. of the scheme of the Brook- 


lyn Electrical Society, which is holding weekly 
meetings for the winter in the parlors of the 
Brooklyn Edison Company. It is our opinion 
that classes of this pature can accomplish more 
in the dissemination of popular knowledge 
in the elements of electrics than would be pos- 
sible in connection with any of the correspond. 
ence schools or with the National Sehool of 
Electricity or any similar scheme. The cost 
per capita, moreover, is insignificant ; the com- 
mercial future is eliminated. 

Prof. Wm. D. Marks has arranged a some- 
what similar plan in Philadelphia, where the 
meetings are being held in the Edison Com- 
pany’s Offices. 

The advantages of this plan over the school 
we have criticised so severely are manifest, and 
there ought to be no trouble, in any community 
where thirty or forty young men want to get to - 
gether for study of the subject, to arrange with 
the local ceutral station people for a meeting 
place and for the use of apparatus. 

There is in this plan no sailing under false 
colors, no misrepresentution, no “honorary 
faculty,” no distribution cf stock for the use of 
names, and those who pay have the satisfaction 
of knowing where their money goes. 
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Views and Upinions on Timely Topics. 


A Searcher After Truth. 
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(From the Sunday School Times.) 

Few finer things could be said of any discoverer than 
what has been sald of the late eminent physicist Helm- 
holtz:** He never indulged in One of those reclamations 
of priority into which scientific vanity 18 sure to be be- 
trayed, tut several times published notes to show that his 
results were not so new as he and the scientific world had 
believed them to be.” When the world is doing homage 
to one whom it acknowledges as its great master in 
seclence, What grim delight must he find th reminding bis 
admirers that the truth is first, even though it compel 
themto regard him as second! 

American inventors and scientists have rarely 
exhibited any such trait as is here ascribed to 
Helmholtz. If they had done so, history would 
have given them a higber place in the recor¢ s of 
their time, although perhaps they could have 
made less money. We say ‘ perhaps,” because 
it is not certain but that they would have made 
more money. 

Take the incandescent lan:p matter for an ex- 
ample. 

History must record that the incandesceut 
lamp was not the invention of any one man; that 
it was in fact not an invention, but a gradual 
growth to which the brains of a dozen or a score 


of men contributed. Yet for fifteen years there 


has been a succession of disgraceful legal fights 
to establish priority—not for the sake of honor, 
but for gain. Millions of money have been 
wasted, and the world does not know to-day to 
whom belongs the credit. 


x * * 
What They Say of Us. 


“ ELECTRICITY is full of Surprising antics and fancies.”— 
Chicago Post. 


——— 


Not Only of the South—Of the Entire Country. 


(From the Richinond State.) 


ELECTRICITY is doing much to build up the tnodustries of 
the South. 


It is pleasant to know that our intelligent ef- 
forts are at least partially appreciated. 


THE DINA MONEER.* 


‘Tis of a German sclentist, Von Splutterdutch, I sing; 
He laughed at the impossible —went in for everything ; 
Concocted mild explosives, a soupson of Whose scent 

Would pulverize the universe aud rend the firmament. 


But most he wished to flatten out the mystery of man, 

And blood -and-bone magnetics were the pivot of his plan. 

So here Le brought the Leyden-pots be'd shocked them 
With at home, 

For Vaterland (that knew him well) had ordered him to 
roam. 


He took a flat at Kensington, recked nothing of the price ; 

Could he attract his species he'd be wealthy In a trice. 

The topmost floor his laboratoire—thence could he range 
afar— 

Negotiate the thunder-cloud and tap the polar star. 


But Splutterdutch werked overmuch and felt his spirits 
tlag, 

So drank a pall of potent ale and smoked a pound of shag, 

Then dozed, and dreamt of fortune won, of nations all 
intent 

To“ elevate the masses” with his woudrous Instrument. 


He dozed—verblast! he nodded—strumm! his noddle 
fetched a blow 

On the “ pressel, knob or button” that connected up the 
show. 

Splitz! Fitzel!! und ge-blazes!1! the angry currents fash 

And hurl him on the Magnet with a dynamitic crash. 


A dinner party down below was lifted into space 

Without one ounce of unction, nay, without one hint 0 
“ grace.” 

Herr Splutterdutch’s first essay bad justitied bis Lan 

For it glued them to the celling—and that’s the latest 
uews. 


* From “ Lika Joko.” 
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THE NATIONAL SCHOOL. 


The Faculty is Purely Honorary. 


Prof. Thomas Corrects Us. 


To the Editor of ELECTRICITY. 


In your issue of November 28, Prof. Fessen- 
den says : “ I might add that, in a recent letter 
to a mutual friend, Prof. Thomas has stated that 
he has ceased to be actively connected with the 
School,” meaning the National School of Elec- 
tricity. The statement is untrne—that is, the 
statement which I am said to have made toa 
mutual friend was not made. 

Before making this denial, I wrote to Prof. 
Fessenden asking him to name tbe mutual friend 
and to quote the sentence from the letter refer- 
red to. He named the friend and qnoted the 
following sentence as referred to: *‘ My connec- 
tion with this School is advisory only,” which is 
correct. 

This disposes also of your unwarranted edito- 
rial assertion that my position is etated by Prof. 
Fessenden. Yours truly, 

Beng. F. THomas. 


Ohio State University, Columbus, O., Dec. 15. 

We are unable to ree in what respect we have 
done Prof. Thomas an injustice. 

Prof. Fessenden said ‘‘ he had been advised 
that . . . Prof. Thomas . . . has ceased 
to be actively conni ected with the Echvol.” 

Prof. Thomas had said: ' My conuection with 
this School is’advisory only.” 

We fail to see any material distinction, except 
that the first implies that at some time Prof. 
Thomas had been actively connected with the 
School, performing the duties which the young 
men who pay the tuition fee suppose he is now 
performing for their benefit. 

In this much we offer Prof. Thomas 
apology for creating a wrong impression. 

We contend that so far every expression of 
fact made public fromthe honorable gentlemen 
composing this faculty merely clinches our argu- 
ment that the School is being conducted on a 
dishonorable basis. It is sailing under false 
colors, misrepresenting the position af the fac- 
ulty. It has, moreover, grossly exaggerated the 
possibilities of benefit to be derived from the 
course even if every member of the faculty were 
doing the full duty which the School represents 
him to be doing. 

We have authentic information that three men 
of national reputation were each offered $1,000 
stock in the School in consideration of the use 
of their names as members of the faculty. They 
declined the stock and refused the use of their 
names. 

We know of one member of the faculty who 
réturned the stock when it was sent to him, and 
who has since demanded that the use of his 
name be discontinued, for the reason that his 
name was not being used according to the terms 
of the original agreement. This agreement was 
that the Schc o] was to use his nume only as mem- 

ber of an honorary and advisory faculty. His 
name has not yet been removed from the sta- 
sone and advertising matter, but no doubt will 
De. 

We mention this matter to show that some of 
the gentlemen whose names have been wrongly 
used havea sense of propriety very like ordinary 
business men. 

Our columns are open for any statement from 
any member of the faculty in regard to this 
matter of the payment of stuck, and we shall 
soon publish the actual facts which are attain- 
able. 

To revert to the fundamental plan of the 
School : What precedent is there for an honor- 
ary or advisory faculty in an educational insti- 
tution ? 

What do the students buy with their money 
if not the benefit of the knowledge and instruc- 
tion of the members of the faculty ? 

So far as we know, Prof. Dugald C. Jackson 
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and Prof. Henry S. Carhart are the only two 
members of this faculty who have performed the 
duties which the students suppose they have per- 
formed. 

If there are others we shall be glad to add 
their names to the list. 

Decency and honor demand that all other 
names be eliminated from the faculty at once. 


BOOK REVIEW. 


ON THE DEVELOPMENT AND TRANSMISSION OF POWER FROM 
CENTRAL STATIONS. BY WILLIAM CAWTHORNE UNWIN, 
F.R.S. Cloth, 8vo. 308 pp. London and New York: 
Longmans, Green & Co. 

This book is an elaboration of the course of Howard 
lectures delivered at the Society of Arts in 1898 by Prof. 
Unwin, and isa very successful attempt to present in con- 
cise and rather popular form the subject of transmission 
of power as a whole. This involves a discussion of the 
Causes Of waste in generating power a8 Well as the losses 
in distribution, which are factors of such great moment at 
the present day. Probably no one is more competent to 
deal with this subject than the author, ner would any 
name carry more weight with the opinions expressed than 
that which is appended here. In dealing with sucha 
broad subject itis not to be expected that any depart- 
ment should be as fully treated as a specialist in that de- 
partment would desire, but the book is specially designed 
not for the specialist, but for that large class of readers, 
the users of power, who are not technicians but business 
men who wish to be Informed as to the business end of 
power development and transmission. For these, we 
know of no book that so fully meets the demand as the 
one under review. 

In the opening chapter the author discusses the condi- 
tlons in which a system of distribution of energy is re- 
quired and general considerations on the sources of 
energy. He guards strongly ayalnst the impression that 
with modern electrical methods anything has been added 
to our knowledge of the production of energy in an avail- 
able forin, for he says :** We are just where we were before 
modern electrical discoveries were made. The most the 
electrician can do is to provide a new mechanism of dis- 
tribution.” He then goes on to show that although this new 
mechanism may have special advantages where power is 
to be conveyed long distances, the cases Where even elec- 
trical means are advisable from the commercial stand- 
point are rare, and cites the remarkable mechanical and 
scientitic success of the Frankfort-Lauffen experiment, in 
which 300 u. P. was conveyed 108 miles with a loss in 
transmission of but 25 per cent., as an instance of Cominer- 
cial unsuccess. 'Ihe reason was that when the power was 
delivered at Frankfort it cost five times as much as It 
could be produced there for by a steam engine. 

In speaking of the various kinds of fuel, he Includes town 
refuse, to which he assigns a fuel value of about one-fifth 
that of coal, and then follows a description of a number of 
types of furnaces adapted to the combustlon of low grade 
fuels of which town refuse is a type. 

Chapter IE treats chietly of the conditions of economy 
and waste in power generated by steam engines. Numer- 
ous tables of boiler and engine efficiencies are nere given 
for reference, Engives in electric light stations recelve 
especial attention because of the extreme varlavions of 
load to which they are subjected. AS illustrating the p:0- 
gressive economies effected in this Kind of service, the 
figures of the Kensington station are quoted, which tn 
1856 required 12 lbs. of coal per hour per electrical unit 
generated, in 1890 8 Ibs. of coal, and In 1892 Dut 7 Ibs. of 
coal. He states that up tothe present the con umption 
has in no case been less than 6 Ibs. per unit generated; 3.8 


Ibs. per effective H. P. or 3.3 Ibs. per Indicated H.P. The 


large consumption he traces later on to the engine and 
boiler waste due to variation in load. 

In speaking of steam turbines, he notes the production 
of 63.7 brake H. P., With a consumption of the remarkably 
low amount—2.67 lbs. coal per B.H.P. ‘This Was with the 
Laval turbine. It is also pointed out that these wheels 
will work with nearly equal efticiencles at light loads as 
with full load. 

Chapter IV, which comprises 27 pages, covers In a very 
satisfactory manner the subject of Storage of Energy. 
This is, toour mind, by far the most Important chapter in 
the book, for upon the successful storage of energy de- 
pends the solution of the greatest preblem now before the 
electrical engineering profession, Viz., how to equalize the 
load line of our electric light and power stations. Prof. 
Geo. Forbes has stated that the cost of fuelin a well cone 
ducted central station due to the variable load is fully 43 
per cent greater than it would be were the load constant, 
and that this loss may easily amount to $50,000 a year in a 
station of no extraordinary size. 

The methods of storage discussed are gas, water, com- 
pressed air, electrical and thermal storage, the relative 
costs and efiiclencies being given. Of these Halpin’s 
method of thermal storage 1s given the preference. In 
this connection itis to be regretted that the author was 
not enabled to describe Mr. Halpio’s later development of 
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his system, which has occurred, however, since the date 


of the lectures. 

Considerable space 13 devoted to the economies of gas 
engines, which, on account of their great thermal efficien- 
cles, are great even in small sizes. The author shows that 
even at the figures given of gas consumption per horse- 
power hour a small gas engine is only equalled in ultimate 
efficiency by the largest compound condensing engines of 
the most approved type. So much improvement has been 
made in the efictency of internally fired engines during 
the short space of time since these lectures were deliv- 
ered that what is given here is by no means up to date 
but the present attainments only go to emphasize what is 
here given. 

Under the head of Distribution of Power by Transmission 
of Gas, a good deal that is saidis very old and only par- 
tially true now. This has reference chiefly to the gures 
given in relation to natural gas supply. 

‘The last 45 pages are devoted to Electrical Transmission 
of Power and deal lightly frst with Its historical develop- 
ment, from Dr. W. Si;mens’s first suggestion in 1877 down 
to the present time. The principles involved are then dis- 
cussed, and finally a number of the most noteworthy 1n- 
stallations are briefly described—notably that at Niagara. 

In Conclusion, we must say that the book is by far the 
best that we have ever seen for the non-specialist. It will 
doubtless have a large sale among central station men, 
for while it contains much that 1s not, strictly speaking, 
electrical, there 1s nothing in it that an electrical man 
does not need to kuow, and there ts much that will be of 
great interest tu the very wide circle of readers which we 
think it deserves to have. 


LONDON NOTES. 


(From our London Correspondent.) 


High Voltage Lamps for Central Station Use. 


Mr. Edison recently pointed out that 200 volt 
lamps as the working minimum will largely 
increase the area which can be served by a low 
tension station. On this side of the Atlantic 
the great demand so far has been for 8c. P. 
lamps both in groups and otherwise. Lately 
however there appears to be a demand springing 
up for 5c. P. lamps of the same voltage, that is, 
100 volts or thereabouts. 

Mr. Sydney Baynes, the consulting electrical 
engineer to the Bradford (Eng. )7Corporation, 
lays claim to the experiment of having first in- 
troduced high voltage lamps for central] station 
use In England. 

This gentleman has so arranged the Bradford 
station as to eventually run 280 volts on either 
side of the three wire system, or 460 volts on the 
two outside wires. At first he had no difficulty in 
obtaining these 230 volt lamps from Pope & 
Body (through Mr. G. Strauss, the London 
agent for the Venus glow lamp) and others; 
finally however he decided that the Venus lamp 
was the best, because he had run a number for 
3,000 hours at 230 volts and the candle power 
then was 14}, with average watts per c. P. of 3.18; 
there were none of these broken. After so 
lengthy a run the lamps were only very slightly 
blackened and were still in good condition; a 
few were used by the supply customers of the 
Corporation, but Mr. Baynes in a communication 
addressed to me the other day said that ‘‘ since 
then although orders have been outstanding by 
the wiring firms at Bradford and by myself, for 
the past four months, the lamps are not forth- 
coming.” 

Mr. Baynes now suspects that so long as there 
is a demand for the ordinary voltage lamp the 
maskers do not desire to go out of their way to 


supply lamps at higher voltage until enterprise 
and opposition assert themselves. Mr. Baynes’s 
opinion is that if a lamp maker were only enter- 
prising enough he could secure all the trade in 
these lamps. 

Possibly in America you, with your usual ‘“‘go- 
aheadedness,” will be able to produce this lamp 
which European makers do not appear to care to 
touch. It is hardly necessary to point out that 
the saving in cost of distributing mains would 
be enormous by the adoption of the 230 volt lamp. 


Bulbs of incandescent lamps are now blown 
with artistic designs in relief, thus obviating the 
use of a shade aud increasing the beauty of the 
lamp. 
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Magnetic Properties of Liquid Oxygen.* 


BY PROF. JAMES DEWAR, F. R. 8. 


After alluding to the generous aid which he 
had reseived both from the Royal Institution 
and frcm others in connection with his re- 
searches on the properties of liquid oxygen, and 
to the untiring assistance rendered him by his 
co-workers in the laboratory, Prof. Dewar said 
that on the occasion of the commemoration of 
the centenary of the birth of Michael Faraday 
he had demonstrated some of the properties of 
liquid oxygen. He hoped that evening to go 
several steps further, and to show liquid air, and 
to render visible some of its more extraordinary 
properties. 

‘he apparatus employed consisted of the gas- 
engine down stairs, which was driving two com- 
pressors, The chamber containing the oxygen 
to be liquefied was surrounded by two circuits, 
one traversed by ethylene, the other by nitrous 
oxide. Some liqnid ethylene was admitted to 
the chamber belonging to its circuit and there 
evaporated. It was then returned to the com- 
pressor as gas and liquefied, and thence again 
into the compressor as required. A similar cycle 
of Operatio1s was carried out with the nitrous 
oxide. There was a hnndredweight of liquid 
ethylene prepared for the experiment. Ethylene 
was obtained from alcohol by the action of 
strong sulphuric acid. Its manufacture was ex- 
ceedingly difficult, because dangerous, and as 
the efficiency of the process only amounted to 15 
or 20 per cent. the preparation of a hundred- 
weight of liquid was no light task. The cycle of 
operations, which, for want of time, was not 
fully explained, fwas §the same’ as that com- 
monly employed {in refrigerating machinery 
working with ether or ammonia. 

The lecturer then exhibited to the andience a 
pint of liqnid oxygen, which by its cloudy ap- 
pearance showed that it contained traces of im- 
purity. The oxygen was filtered, and then ap- 
peared as a clear transparent liquid with a 
slightly blue tinge. The density of oxygen gas 
at —182° C. is normal and the latent heat of 
volatilization of the liquid is about 80 units. The 
capillarity of liquid oxygen at Jits$boiling point 
was about one-sixth that of water. The tem- 
perature of liquid oxygen at atmospheric pres- 
sure, determined by the specific heat method, 
using platinum and silver, was —180° C- 

Reference was then made to a remarkable ex- 
perimental corroboration of the correctness for 
exceedingly low temperatures of Lord Kelvin 
and Prof. Tait’s thermo-electric diagram. If the 
lines of copper and platinum were prolonged in 
the direction of negative temperature, they 
would intersect at —95° C. Similarly, the cop- 
per and palladium lines would cut one another 
at —170° ©. Now, if this diagram were cor- 
rect, the x. Įm. F. of the thermo electric junctions 
of these two pairs of metals should reverse at 
these points. A Cu—Pt junction connected, to 
a reflecting galvanometer was then placed in 
oxygen vapor and cooled down. At —100° C. 
the spot of light stopped and reversed. A Cu— 
Pd junction was afterwards placed in a tube con- 
taining liquid oxygen, and a similar reversal 
took place at about —170° C. 

Liquid oxygen is a non-conductor of electri- 
city; a spark taken from an induction coil, one 
millimeter long in the liquid, requires a potential] 
equal to a striking distance in air of 25 millime- 
ters. It gave a flash now and then, when a bub- 
ble of the oxygen vapor in the boiling liquid 
came between the terminals. Thus liquid oxy- 
gen is a high insulator, When the spark is taken 
from a Wimshurst machine the oxygen appears 


*Abstract of discourse delivered at the Royal Institu- 
tion, June 10, 1892. From the “ Proceedings of the Royal 
Institution of Great Britain,” Vol. XIII, pp. 695-699. 
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with much greater ease. The spectrum of the 
spark taken in the liquid is a continuous one, 


- showing all the absorption bands. 


As to its absorption spectrum, the lines A and 
B of the solar spectrum are dué to oxygen and 
they came out strongly when the liquid was in- 
terposed in the path of the rays from the elec- 
tric lamp. Both the liquid and the highly com- 
pressed gas show a series of five absorption 
bands, situated respectively in the orange, yel- 


. low, green and blue of the spectrum. 


Experiments prove that gaseous and liquid 
oxygen have substantially the same absorption 
spectra. This is a very noteworthy conclusion, 
considering that no compound of oxygen, so far 
as issknown, gives the absorptions of oxygen. The 
persistency of theabsorption through the stages of 
gaseous condensation towards complete liquidity 
implies a persistency of molecular constitution 
which we should hardly have expected. The 
absorptions of the class to which A and B be- 
long must be those most easily assumed by the 
diatomic molecules (O,) of ordinary oxygen; 
whereas the diffuse bands above referred to, see- 
ing they have intensities proportioned to the 
square of the density of the gas, must depend 
on achange produced by compression. This 
may be brought about in two ways, either by the 
formation of more complex molecules or by the 
constraint to which the molecules are subjected 
during their encounters with one another. 

When the evaporation of liquid oxygen is ac- 


. celerated by the action of a high expansion 


pump and an open test-tube is inserted into it, 
the tube begins to fill up witk liquid atmospheric 
air, produced at the ordinary barometric pres- 
sure. 

Dr. Janssen had recently been making pro- 
longed and careful experiments on Mont Blanc, 
and he found that these oxygen lines disappeared 
more and more from the’ solar spectrum as he 
reached higher altitudes. The lines at all eleva- 
tions come out more strongly when the sun is 
low, because the rays then have to traverse 
greater thicknesses of the earth’s atmosphere. 

Michael Faraday’s experiments made in 1849 on 
the action of magnetism on gases opened up a 
new field of investigation. The following table 
in which + means ‘‘ magnetic” and — means 
‘‘ negative,” summarizes the results of Faraday’s 
experiments: 

Magnetic Relations of Gases ( Faraday). 


; | In 
car- | In hy- | In coal 
In air.|bon-jdrogen.| gas. 
ic 
acid 
Albaina Genes 0 + I+ weak. + 
Nitrogen...... ....... — |— |--strong) — 
Oxygen-e............4 + | + j|+8tro’g!+strong 
Carbonic acid......)......... | 0 -- \— weak, 
Carbonic oxide..... — | — — i— weak 
Nitric oxide......../—weak| + ee i TI 
Ethylene............. eae es — |—weak 
AMMONIB......,...... — |— aS" EN 
Hydrochloric acid) — | — |— weak............. 


Becquerel was before Faraday in experiment- 
ing upon this subject. Becquerel allowed char- 
coal to absorb gases, and then examined the 
properties of such charcoal in the magnetic field. 
He thus discovered the magnetic properties of 
oxygen to be strong, even in relation toa solu- 
tion of ferrous chloride, as set forth in the fol- 
lowing table: 


Specific Magnetism, equal weights ( Becquerel). 


ATOM so E TE E E + 1,000,000 
OYB Oserin piee tarl + 377 
Ferrous chloride solution, sp. gr. 

MOO E E ect ceed con: + 140 
A 5) eee oe Vaccerccccccccvccncenevcsanscvcesecs . + 88 
Watoto snsc snenie — 3 


(Continued on page 286.) 
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lators for Tramcar Traction Consid- 
ered as a Municipal Undertaking.» 


—— 


oO 
BY ALFRED H. GIBBINGS. 


( Concluded.) 
THE ADVANTAGES OF ACCUMULATORS. 

I have already pointed out that one of the 
greatest advantages of accumulators for electric 
traction purposes lies in the fact that the power 
of a refuse destructor may be utilized to the 
full, and that in consequence the cost of gener- 
ating the power (both with regard to the fuel 
But if 
the scheme ended here the advantages would 
perhaps scarcely justify the especial prominence 
I have given to it. It is only as the destructor is 
brought into combination with the central station 
electric lighting plant that the matter becomes 
supremely worthy of consideration. I am of 
opinion, in the first place, that no town has suff- 
cient refuse to supply of itself the whole power 
required to run its tramcar service, whether Ly 
accumulators or other system. Even supposing 
that sufficient power could be so obtained, it 
would necessitate an additional capital outlay on 
buildings, machinery, etc., so great that it would 
practically be the same as for an electrical station 
independently worked. But where merely horse- 
power is available the necessary plant could 
readily be accommodated. The chief function and 
value in that case would consistin its being a ‘‘re- 
lief ” station, which would obviate the running 
of all cars to one point only for recharging pur- 
poses. If there were more than. one refuse de- 
structor in a town, each of course could be used 
to form a relief station according to the number 
and frequency of the cars. 

I have so far endeavored to point out the ad- 
vantages and uses of accumulators in connection 
with the utilization of the power derivable from 
refuse destruction. I now proceed to consider & 
far more important matter, namely, the advan- 
tages arising from charging accumulators for 
electric traction by means of the available and 
otherwise idle plant at a low-tension electric 
lighting central station. 

These advantages are based upon the following 
fact : the cell charging can be stopped at the hour 
when the heavy lighting load comes cn, and the 
full capacity of the plant can then be used for 
lighting purposes. 

This at first glance may perhaps appear a very 
small advantage, but its full significance consists 
in the fact that it provides a day load for the 
central electric lighting station. I have no need to 
here describe the modus operandi ; suffice it to 
say that low tension central stations are designed 
for charging accumulators, and by means of 
independent connections those machines not 
running in the day or night time could be em- 
ployed in vharging separate accumulators for the 
tramcar service. As the electric lighting load 
cameon so the different machines would be 
transferred from the tramcar plant to the maim 
switchboard and vice versa.. 

The question now is, what does this arrange 
ment actually mean both to the tramcar and the 
electric lighting enterprises ? 

The tramoar enterprise would benefit in many 
Ways, viz.: 72 

1. Less capital would be required, not having 
to provide independent dynamos and engines. 

2. There would be of course correspondingly 
less interest and sinking fund liabilities. 

8. Such expenditure as would fall under depre- 
ciation of plant, repairs, rents, rates and taxes, 
wages of boiler and engine attendants, etc., 
would be equitably divided between the electric 
lighting and the tramcar concerns. 


* Paper read before the Northern Society of a 
Engineers, Manchester, England, December 10, 19%. 
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4, The management of the tramcars whilst 
nnder the supervision of an official and staff 
would also be controlled by a separate committee 
which would act conjointly with the Electric 
Lighting Committee. 

It must be quite clear, therefore, that co-oper- 
stion must very largely reduce the working costs 
of a tramcar system. The cost per unit, whether 
we calculate per horse-power-hour, per car mile, 
or on any other basis, must be greater where the 
whole cost of management end working has to be 
borne by the tramcar service alone than will be 
the case where by using the resources of the elec- 
tric lighting plant handsome profits are made in 
what I may term ‘' spare time.” 

To what extent this co-operation might be de- 
veloped it is difficult to say, butthe fact that each 
enterprise would save cousiderable expense to 
the other is perfectly obvious. 

With regard to the electric lighting concern, 
the acquisition of a substantial day load is of the 
utmost possible consequence. For the purposes 
of this Paper it will be better to assume that this 
department merely charges (as an electric light- 
ing enterprise pure and simple) for the current 
which it can generate and sell, That is, I do not 
wish to complicate what I have to say by assum- 
ing aby arrapgement between the Electric Light- 
ing snd Tramcar Committees with regard to 
sharing the proportions of the costs under the 
various items common to both enterprises. It 
will besufficient if we assume that : 

1. The Electric Light Committee retain their 
independent position and make a definite charge 
per unit forall current supplied. 

2. That this output is merely considered as a 
day load. 

The endeavor to solve the problem of a day- 
Joad for the central station has resulted in the 
suggestion of many different methods, but most 
of these methods at the best would only make 
use of avery small proportion of the available 
power, 

Iwill give actual figures from the working of 
the electric lighting station at Hull. These may 
be absolutely depended upon, as we weigh all coal, 
nil ashes, and measure everything consumed. The 
units generated and delivered are checked in four 
ways: first, by Aron meters in the circuit from 
the dynamo to the switchboard; second, by the 
working out of daily load curves taken from 
readings on the ammeters; third, by Edmondson 
meter in the main omnibus bars between the 
ewitchboard and the several feeders ; fourth, by 
quarterly comparison of the consumers’: meter 
readings, All these we find agree within a small 
percentage. 

Our lightest weekly output during this summer 
Cost si 97d. per unit delivered (not generated), 
Including coal at 14s. per ton, and oil, water, 
waste and all stores. Our heaviest weekly output 
during this winter has cost us .60d. per unit for 
the same items. 

Now, with regard to the standing charges just 
referred to, if we multiply the heaviest weekly 
output by 52, or in other worde, if we assume the 
maximum weekly output as the average weekly 
ontput, I tind that the proportionate cost of the 
ae oil comes to 1.84d. per unit. Add- 
aes se costs together, that is, the gener- 

st and the standing charges cost, we get : 


Generating COS er nn renek 60d. 
Standing charges Cost... 1.84d. 
Totalna R 2.44d 


ae representative total cost per unit for one 
ex, and I have no need to add that I only wish 

e figures were true for every week in the year. 
aoe maximum electrical power used during 
model week was 450 for an average of three 


hours per day, or 9,450 E. m. P. hours out of a 
Possible 75,600. 


ELECTRICITY. 


Nowa minimum number of small cars, BRY 
thirty, averaging 10 £E. H. P. each, would give 
(neglecting charging losses) 300 €E. H. P., which 
for ninety hours in the week is equivalent to 27,- 
000 E. H. P. hours, or an increased output of at 
least three times tbe nsual quantity. As the 
power required by the tramcars would not vary 
with the season of the year, but would remain 
fairly constant, it is possible that this supply 
would form by far the largest factor of the out- 
put for some years. 

You will at once see my object in giving you 
these figures. The generating cost of course 
will remain the same, viz., .60d., but the stand- 
ing charges cost will be reduced to one-third, 
and the gross cost per unit becomes 1.21d. only 
for ull current generated. 

This figure gives us a very high efficiency, in 
fact the very highest efficiency which has ever 
been obtained from any electric lighting central 
station in the United Kingdom, or I venture to 
say anywhere in the world. This demonstrates 
clearly what the co-operation of accumulator 
cars will do for an electric lighting station, and it 
may be definitely stated tbat the combination 
guarantees a better load factor for every week 
thronghout the year than is obtained by the 
highest weekly output of the electric lighting 
alone. It would mean that an enormous profit 
would acerue to the electric lighting business 
itself if only 3d. per unit were charged, and the 
first possibility which is immediately suggested 
is that of the great reduction which might be ef- 
fected in the usual price per unit for current. 
But we must not forget that this possibility is es- 
sentially due to the creation of a magnificent 
day and night load. Tam of opinicn, therefore, 
that the standing charges rate should not be di- 
vided equally between the tramcar and the elec- 
tric lighting concerns, but in the mnverse ratio of 
their demand in units throughout the year. In 
thus charging the users of the electric light with 
the Jarger proportion of the standing costs it 
would be possible to confer a still greater benefit 
on the traction enterprise by bringing the whole 
of 1ts charges to within 1d. per unit. This price, 
which ineludes interest and sinking fund, capital, 
wages, and power, as far as the generating ma- 
chinery is concerned, will be fonnd to be a much 
lower figure than has ever been obtained with 
any system. 

You will have observed that the arrangement 
therein suggested is essentially based upon those 
facts of which we as engineers are certain, I have 
endeavored to entirely eliminate dubious or in- 
sufficiently tested possibilities, such as thermal 
storage, and [have avoided the unnecessary pro- 
cedure of basing my proof upon comparisons of 
the working cost per car mile of the different 
systems, as such fizures are generally misleading 
and in most cases do not form any proof at all, 
Admitting and including the heavy depreciation 
of the accumulator plates, it has been my object 
to show how accumulator traction can be worked 
cheaper and more satisfactorily than the other 
two systems. Hence my ideas are placed before 
you rather in the abstract than in the concrete. 
With reference to my figures representing the 
power obtainable from our refuse destructor, or, 
for that matter from any other refuse destructor, 
providing the requisite quantity of refuse 
is present, I merely wish to point out that 
Mr. Jones, of Ealing, esimutes for the same 
number of cells, destroying the same quan- 
tity of refuse as at Hull, a continnous power of 
501. H. P., while I have placed my figures at 45 
L H. P. Therefuse at Hullisin fact of a drier 
and more combustible nature than tbat at Eal- 


ing, s0 that my estimate may be taken as well 
within the mark. I have had the advantage of 
seeing the Ealing Destructor Works, and my 
assertions therefore may be taken with every de- 
gree of assurance. 
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DIRECT CURRENT MOTOR AND DY- 
NAMO DESIGN*— III. 


—— 


BY GANO 8. DUNN. 


—— 


Discussion. 


Dr. Charles E. Emery--I have been very much 
interested in what has been said here to-night, 
and much pleased with the clear and thorough 
way in which it has been expressed. I have had 
some, perhaps unusual, opportunities to investi- 
gate these particular matters and have been sur- 
prised at the want of candor of very many in 
speaking of these subjects, particularly in rela- 
tion to sparking. Very many would be sur- 
prised to know the numerous theories there are 
on the subject even among those who bave writ- 
ten books on it. Now that it has come 
down. as I had fully made up my mind that it 
would, to the two points of the forced commuta- 
tion and the induction, as has been so fully de- 
ascribed to-night, it is certainly very gratifying to 
have it put forth so clearly and withont the 
least attempt to make a mystery of it or to con- 
ceal anything. The young gentlemen here pres- 
ent may be very much gratified at having the 
whole matter, in a sense, thrown opeu to them. 

There is still another point that is directly in 

this line, although led into it from a different 
direction. In ascertaining the efficiency of a 
dynamo it is very common to obtain the core 
loss and friction of the engine light. then to ex- 
cite the fields and obtain the armature drag by 
anbtracting the second set of observations from 
the first. Now, the two quantities thus obtained 
it is enstomary to use as the armature drag 
and the friction throughout the whole range of 
the experiments. Experiments showed very 
clearly that this is incorrect, for the reasons 
which the lecturer set forth here to night. The 
armature drag increases quite materially as the 
load rises: the exciting force is necessarily in- 
creased first to balance the drop through the 
coils—to balance the lost volts, it is sometimes 
called. But there seems to be some reaction 
there independent of that. At any rate, sum- 
ming the energy used in the shunt and series 
fields the amount increases in a very much larger 
ratio than the power. That necessarily increases 
the armature drag, and so there is no way of 
balancing the indicated horse-power with the 
electric work but by taking that into considera- 
tion; and it shows very plainly that the proper 
way to make tests in cases of that kind is by 
separate excitation, or by putting on more shunt 
field without using the series field to make a 
series of progressive tests, and bring up the volt- 
age by the increased field and find the losses 
when the armature circuit is open for each of 
those progressive loads, and then those sub- 
tracted from the ful] load or added together and 
compared with the external output, really give 
the efficiency. The efficiencies of these 
standard machines are lowered by this method 
and it is one reason why we find in practical cir- 
cumstances that those large efficiencies are not 
obtained, It is not very great, but when we 
come to these new machines a matter of 2 or 3 
per cent. is considered very large, aud there is 
that difference to be accouuted for in that par- 
ticular way. There is one other matter, when 
others have discussed the subject, to which I 
would call Mr. Dunn’s attention, and that is that 
in his first diagram he told us why the charac- 
teristic took the form. Now we possibly can 
study out why the other characteristic took the 
form, but he did not happen to mention it. I do 
not know whether he intended to or not. We 
should be happy to hear if he wishes to explain 
the matter. 


* Lecture delivered before the New York Electrical S 
clety November 27, 1894. mee 
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Mr. Tesla--[(‘The first portion of Mr. Tesla's With regard to the brush mentioned by Prof. distribution of this fringe all of the way across. 
remarks were rendered inaudible by a passing Geyer, such a brush is the Worth brush, which is But if there is much of an armature distortion 
locomotive. j—All these beautiful windings shown made up of copper leaves, in the middle sepa- the fringe that has been driven away has to come 
by Mr. Dunn are dne to Mr. Weston. The lec- rated by paraffine paper, then a Jamina of some a long distance to get back. TIn other words, it 
ture which we bave just listened to has been to other material of higher resistance than copper, makes an equable distribution there and helps 
me, I can assure you, a great pleasure. Icannot then laminaofsome other material higher yet—all yourcommntation. As to how effective that de- 
bnt congratulate professorsof Columbia College separated by paper. Those brushes are excellent vice is I do not know. I should think that for 
in having a pupil who is able to so address an for low voltage machines, but for high voltage machines in which the coils are not slipped right 
audience on this subject. I remember that in machines even the resistance of german silver is over the pole pieces about the same results could 
these halls I presented some years ago my first not enough to cause the. forced commutation. be accomplished by chamfering off the edge of 
work on high frequency phenomena, and it was With regard to making the carbon in different the poles and properly shaping them. 
Mr. Dunn who first of all the students here aided resistances throughout, that would nnquestion- Dr. Emery—Perhaps it would be of interest to 
me, and I remember how I felt, ashe no doubt ably secure the end that Prof. Geyer suggested, those present if the speaker would explain the 
has felt this evening, in addressing for the first but those carbons are made of an admixture of Sayre winding. 
time an andience, and I remember how grateful clay and molasses. It is liqnid almost, and it Mr. Dunn-—The Sayre winding. On this dia- 
I was to him for the assistance he gave me at wonld be difficult to properly make thosetogether; gram (Fig. 5) there is not going to be any fringe 
that time. It has been a great pleasure to me it would be much easier to make a brush of 
to be here, not only because I have had this high resistance material all through and make it 
evening’s enjoyment, but because I have felt so much wider. Widening the brush would have 
that my first idea of Mr. Dunn was a correct one, the same effect us making the parts of higher 
and that we may expect from him valuable conductivity. 
work. | l With regard to the regulation of dynamotors, 
Dr. S. S. Wheeler—As Mr. Dunn has touched the dynamotor is a machine in which the arma- 
on the subject of rezulation of dynamos, we ture is wonnd with two windings. one of which 
might try to induce him to speak on the regula- drives the core and the other of which by pass- 
tion of dynamotors. I think this is an in- ing the same field generates the electromotive 
teresting subject, though it does not properly force and acts as a dynamo. You cannotchange 
belong to this one. the dynamo voltage, because if you do, while it 


Fia. 5. 


Dr. Geyer—Mr. Dunn explained very lucidly gives you more lines of force to be cut, yet it over the brush to start an electromotive force 10 


the matter of brushes of various resistances and makes your motor go just that muchslower. To the coil when it gets under there, because it is 
that we are between two difficulties: of getting make a motor dynamo which regulates you must too far away from either of the magnets. Now 
too high resistance, or, if the resistance is too have it arranged 80 that all the lines of force if I shift this brush backwards and canse the 
low, getting too much sparking. Iwas going to that act on your motor do not act on your commutation to take place under one born or the 
ask if he knows of any brushes being used that dynamo. Then by varying the lines of force other horn of the magnet, I have shown how it 
are individually graduated—to have, say, & good that act on your dynamo only you can get a va- weakens the field very much. Now the principle 
conductor for a foundation and a brass conductor riation of voltage such as that by simply con- of Mr. Sayre’s device is that the little load to the 
over it for the next grade of conductivity, andso necting together a motor and dynamo, then by commutator block which is going up, before it is 
on worse and worse—say thatthe thicknessofyour varying the fields of the dynamo only a change allowed to touch the windings comes over under 
brush was made up of copper, brass, good con- of potential can be secured. It is also done in the pole and in a separate winding wound on the 
ducting carbon, poor conducting carbon. this way: The motor windings are wound as same core just wraps itself around there a few 
Mr. Dunn-—I will answer first Mr. Emery’s usual. The dynamo winding, however, is ex- times and then goes back apd then goes up. 
question concerning the shape of this second tended out on alittle additional core,andthen Now with the brushes in the position shown that 
curve which was drawn. The curve was shaped q little extra field magnet properly placed can little winding which is under the pole piece gen: 
like this (B, Fig.1). The fact thatthe curve B inject lines of force into this little core and those erates the electromotive force which is necessary 
lines of force will have an effect on the dynamo to cause this coil to reverse right where it 18 
field without any effect on the motor, and there- without the necessity for shifting the brushes. 
fore the potential will rise. Another point in Mr. Sayre’s winding is that by 
Mr. Perry—I would like to ask Mr. Dunn in separating this little coil from the main one he 
regard to a device which we all saw at the Elec- can put it either under the weak pole horn, or he 
trical Building which was presented by one of can put it under the opposite horn and wind it 10 
the German exhibitors and in which a polar ring the opposite direction and it would have the 
was used. Herr Altenau, who was in charge of same effect. You notice how this machine 
it, spoke of it very highly, and I believe it was spark ed when it ran back wards. Now Mr. Sayre 
attributed to Dobrowolski. One of the claims uses that reactive field to prevent sparking. It 
that he made for it was that it would stop spark- is a very complicated winding and has not a8 yet 
ing, but I have seen that machine spark quite been used in practice that I know of—not Cer- 
as violently as machines without the polar ring. tainly to any great extent. It requires two dif- 
% a FULL LOAD Mr. Dunn—The principle of the Dobrowolski ferent windings, the regalar wiuding to do the 
Fie. 1 magnetic shunt isthis: If we have afour-pole work and then this secondary set of windings 10 
omit machine we want to get a fringeatthe horn of the each of these little commutator wires to do the 
does not rise as high asthe curve a at that point pole to stop our sparking. Now in very intense reversing. But the principle of it is aplendid. 
(B) is due to these two reasons : the B motor is fields we move our brushes till we get just where Dr. Emery—I recently had a letter from one 
expected to give 300 per cent. load for short pe we will get the right amount of fringe to reverse. of the representatives of the General Electric 
riods without sparking; therefore, in the first If we move them a little bit too far we will get Company in England who has been investigating 
place, it is very large and strong and tough and so much more fringe than is necessary that they the matter, and he said that it overcomes & great 
its bearing friction is large; also its commutator will spark very badly, and if we do not move many of the difficulties of the designof dynamo. 
has to carry very heavy currents. Then, again, them quite far enough we will not get enough ‘The winding, although complicated, 28 spoken 
in order to be sparkless it has to be a machine fringe to reverse them. In other words, the en- of, can be of very small wire, because the separ: 
in which there isa great deal of iron and very trance of the brush under this fringe is too sud- ate coils only come into connection as they come 
little copper, a great many lines of force in the den. That fringe is reacted upon by the arma- under the brush, and therefore they have time to 
armature and very few turns on the armature ture reaction, and if when the brush is under cool until they can come under, so that although 
to distort those lines of force. Therefore the the fringe the load should be removed, which al- I was not impressed with it at first, there 18 A 
hysteresis islarge and the eddy currents are large lows the fringe to come back, it would come back second paper of Mr. Sayre on the subject 10 
and the field, in order to go around such an and lap over the point of commutation a little which he states that he has put them in a great 
amount of iron, is also large. That makes the bit and would cause a sparking. Mr. Dobrowol- number of machines and reduced the size very 
fixed losses very large, and for small loads, such ski puts inside his fields a thin layer of cast-iron. materially. It was not necessary to have even 88 
as this, the fixed losses bear so large a proportion At first sight it would seem that that cast-iron much iron in as before. He did not pay any at- 
to the total output that the efficiency is small. As tube would cause a large amount of magnetic tention to this question of armature reaction et- 
the losses that increase with the load are small leakage from pole to pole and beof no value; but cept with the coils and took it all out. and 1D 
with this type of machine, they do not come in be bores it full of holes right in the middle that way was able to reduce the weigbts very 
and cause the curve to bend down as it does here, between the fields so thathe docs not cause much materially and yet accomplished the results very 
and so the curve rises up to this point. leakage, and it has the effect of causing a gentle satisfactorily. 
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A Member—I would like to ask about the ex- 
act ratio between the width of the slot and the 
size of the air-space. 

Mr. Dunn—That ratio in a smal] machine, 
when the air-gap 18 one-eighth of an inch, may 
be three eighths without very much loss, but if 
it is made a quarter the loss is very insignificant. 
Two to one is a good ratio in small machines. In 
large machines the width of the slot is made 
equal to or a little less than the air-gap. But in 
small machines the width of slot twice the length 
of the air gap gives no trouble. The loss due to 
it is perhaps one-half of 1 per cent. 

Dr. Emery—If there are no further suggestions 
I would like to express my own thanks for the 
very able manner in which this subject has been 
presented by one that we have learned to ad- 
mire, and I wish to move a vote of thanks to the 
lecturer of the evening for his very able and in- 
teresting lecture. $ 

The motion was carried and the meeting ad- 
journed. 


CROCKER-WHEELEK ELECTRICAL COMPANY, B 
Manufacturers and Electrical Engineers, T 

39 and 41 Cortlandt Street, i 

NEw York, Dec. 10, 18M. J 


To the Editor of ELECTRICITY. 

Deak SIR: During the discussion of Mr. Dunn's recent 
lecture before the New York Electrical Soclety at Colum- 
bia College, on the “De-1zgning of Electrical Motors,” I un- 
derstood Mr. Tesla, ina very neat speech of praise of the 
lecturer, to mention as a matter of little consequence, in 
View of his praises, that all of the devices, windings, etc., 
described were very old, and that the windings especially 
were attributable to Weston. I was considerably sur- 
prised at this, although Weston is entitled to more credit 
than he usually receives for beling the originator of much 
that 1s good. 

Among other things, Mr. Dunn explained what is kuown 
as the four-pole, two-brush or two-circuit winding for 
drum armatures and its mate for ring armatures, and in 
view of the fact that the Crocker-Wheeler Electric Com- 
pany have spent much tirne and a great deal of money in- 
Vestigating the merits and true ownership of these wind- 
ings, and securing the rights to them from abroad, I was 
surprised to hear them attributed to Westou, especially 
as I was not aware that he had ever done much in multi- 
polar construction. 

I was immensely pleased with the spontaneous out bursts 
of praise from a number of prominent gent emen, amount- 
Ing almost to an ovation. I can justly add that the con- 
sclentious ability of the lecturer has contributed very ma- 
terlally to the success of our company. Yours truly, 

SCHUYLER S. WHEELER. 

An English paper states that experiments re- 
cently made by the Commissioners of Police on 
the Thames at night with an arc searchlight de- 
riving its current from a Skrivanow primary bat- 
tery have been sneceeded by the successful 
adaptation of that battery to portable glow lamps 


for domestic purposes, To this end a battery of 


, small size, but considerable power, is placed in 
the base of a lamp standard, the glow lamp being - 


mounted onthe top in place of the ordinary 
burner. Most of the usual forms of duplex, 
moderator and other lamps of that class can be 
utilized for this purpose. The special features of 
the Skrivanow battery are absence of fumes, 
small capacity and great electromotive force, 
this being pnt at about one-and-a-half volts 
for each element, which is only one inch in 
width. Each cell consists of a packet of chloride 
of silver and two thin zine plates, a weak solu- 
tion of caustic potash being added. This bat- 
iy produces an excellent light through a glow 
ae of Italian make, and it was stated that the 
neue would continue thus bright for twelve 
ours, At the end of that time there would be 
no waste of the elements, but the chloride of 
silver would have become converted into pure 
silver, and would require to be revivitied. ‘This 
In effected by washing it in a solution of nitric 
ue hydrochloric acid. This restores the silver 
its active condition, and it is replaced in the 
my ready for use again. It is stated that 
a long use the silver is just as valuable as 
when first placed in the battery. 


A paper read before an institution of stand- 


ing, but inadequately discussed, may often do . 


more harm than good.— London Electrician, 
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CALCIUM CARBIDE AND ACETYLENE." 


If the problem of producing aluminium in great 
abundance and at a sufficiently low cost by direct 
reduction of clay has not yet been satisfactcrily 
solved, the immense amount of experimental 
work which has been done in tho endeavor to 
solve it, from the time of Sir Humphry Davy down 
to our own day has been amply repaid, not only 
by the vast increase which it has added to our: 
knowledge and experience of electrical smelting, 
but by certain other developments of great in- 
dus rial importance which well merit the atten- 
tion of chemists and engineers. It has proved to 
us, for example, that under the conditions of in- 
tense heat, only obtainable in certain forms of 
electrical furnaces, the most refractory alkaline 
earthy metals may be deoxidized and formed 
into definite and more or less stable compounds 


with carbou, as may be demonstrated by the 


equation CaO + 3C = CaC,, + CO, and there is 
thus opened up to us quite a new field in indus- 
trial organic chemistry. It is true that these 
compounds have long been known to us, but it 
is equally true that they have not been produced 
commercially for the reason that we have hither- 
to been unable to secure the intensity of tem- 
perature essential to their commercial produc- 
tion. In the year 1836 a by-product was ob- 
tained in the preparation of potassium, which 
decomposed water aud gave off acetylene (C,H, ) 
aud which was found to be a compound of car- 
bon and potassium. At about the same time 
Wohler made carbide of calcium experimentally 
by subjecting to a high degree of heat an alloy 
of calcium and zine mixed with charcoal, and 


` found that it could be used for the production of 


acetylene. There was nothing of industrial. 
consequence, however, in these discoveries, nor 
does anything appear to have been accomplished 
to attract attention to the carbides until the 
early part of 1892, when L. Maquenne (Comptes 
Rendus [115] 558-561) prepared barium carbide 
(BaC.) by heating in an iron bottle 26°5 grams 
barium carbonate, 10°5 grams powdered magne- 
sium and 4 grams charcoal. He kept the bottle 
in a Perrot furnace for 4 minutes and found 
that the following reaction took place: 
BaCO, + 8Mg + C = BaC, + 3MgO. 

The cooled mass was amorphous, bluish gray 
and friable, and 100 grams of it yielded 5,200- 
5,400 c. c. of acetylene, mixed with some 3 
per cent of free hydrogen. The curiosity 
awakened by these results led to further investi- 
tion, and in a short time W. Travers (Proceed- 
ings of the Chemical Society of England [118] 15- 
16) devised another, although very similar, 
method of obtaining acetyline in comparatively 
large quantities. In the place of magnesium 
Travers used metallic sodium and a mixture of 
powdered calcinm chloride and dried gas carbon 
(1:4). After properly closing his iron bottle and 
heating it in a furnace to a red heat for 30 min- 
utes, he removed and cooled it with water. The 
brittle, bluish-gray mass when broken out was 
in this case found to contain about16 per cent. of 
calcium carbide (CaC,) with some free carbon 
and some chloride and cyanide of sudinm, and it 
gave off acetylene in satisfactory quantity when 
thrown into water. 

When Maquenne and Travers were working on 
these lines, Mr. Thomas L. Willson, of the Will- 
son Aluminium Company, was carrying on ex- 
periments in the manufacture of aluminium and 
calcium alloys at Spray, N.C. In the progress 
of these experiments, and while attempting to 
produce metallic calcium in his patent electric 
furnace, he succeeded in making, from a simple 
mixture of lime and carbon, and with a current 
of 4,000 to 5,000 amperes, a fused, black, homo- 


*Speclally written for “ The Engineering and Mining 
Journal” (New York), by Francis Wyatt, Ph. D. 
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geneous mass, which became solid and brittle 
wheu cooled. ‘This substance was shown by 
analysis to be very pure carbide of calcium, of 
the formula CaC,, and the gas which it evolved 
from the decomposition of water was pure acety- 
lene, formed according to the reaction 
CaC, + 2H,O = C,H, + CCa (HO),. 

This contribution to organic chemistry of a 
plentiful and cheap source of acetylene, by 80 
easy and simple a method of making calcium 
carbide, must be regarded as one of the most im- 
portant of the valuable resources added to the 
chemical industry by electrical engineers, and 
the Willson Aluminium Company has shown its 
appreciation of it by continuing to manufacture 
the carbide on the small scale. A new corpora- 
tion has also been formed, which is known as 
the Electric Gas Company, and which proposes 
to erect a large new plant for its wholesale pro- 
duction. The electrical furnace that is to be 
used is shown in the illustration, and was in- 
vented and patented by T. L. Willson on Febru- 
ary 21, 1893, patent No. 492.337, his application 
having been filed in August of the previous year. 
A shows the outer masonry shell or bench of the 
furnace, B the carbon or graphite crucible or 
hearth, C the carbon bar or pencil constituting 
the movable electrode, and D the dynamo for 
generating the currents. From the terminal 
brushes of this dynamo one wire w leads to and 
communicates with the crucible B, while the 
other wire w’ leads to and communicates with 
the carbon pencil C. The connections sre pref- 
erably made in the manner shown, the wire w 
being connected througli a fastening bar a to an 
iron plate b underlying the crucible B, and the 
w’ being connected to a metal socket e embrac- 
ing the upper end of the carbon pencil C. The 
bench A is made preferably of firebrick, which is 
a non-conductor of electricity, and the furnace 
is covered over with a plate, or preferably two 
plates EE of carbon having a central hole 
through which the carbon pencil C projects down 
ito the erncible. For tapping out the resulting 
product, a tap-hole d is formed which in opers- 
tion is closed by a plug e of alumina, clay or 
other suitable refractory material. The carbou 
plates E, E, rest on the top of the firebrick walls 
A, which project above the top of tke crucible, 
forming an intervening space f for insulating 


_ purposes to prevent the short-circniting of the 


furnace between Band E. For the vertical ad- 
justment of the carbon pencil, ascrew-threaded 
shaft gis provided which may be propelled up 
and down by the engagement therewith of a 
suitably mounted rotative nut h. 

Without entering into a detailed description of 
his process, its main features may be broadly 
stated as decomposing, deoxidizing, or reducing 
refractory metallic ores or compounds by sub- 
jecting them, while intimately commingled, or 
mixed with an excess of finely divided carbon, to 
the continued heat of an electrical are. The 
mixed material being between separated elec- 
trodes and the are being quite close to that por- 
tion immediately under treatment, the formation 
of a bath of fused compound, gnd the consequent 
ebullition and fluctuations in the resistance of the 
arc, are prevented by the presence of the 
carbon. 

As the actual result of its recent practice, the 
Willson Aluminium Company has found that it 
can produce one short ton of calcium carbide 
from a mixture of 1,200 Ibs. of fine coal dust and 
2,000 Ibs. of burnt lime, and atan expenditure of 
about 180 electrical H. P. per hour for 12 hours. 
These figures are not very far from those re- 
quired by theory, and they agree very closely 

with those given by H. Moissan, who has also 
produeed the carbide in an electrical furnace of 
his own invention. It would, therefore, seem 
safe to formulate the approximate cost of produc- 
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tion somewhat as follows for both the carbide 
and the acetylene: 


1,200 lbs. Coal dust, SAY... 0... ee eee eee ete eee $2.50 
2,000 Ibs. powdered burnt IIMe........... eee eeee eee ees 4.00 
180 £. B. p. from water at, say, 50c. per hour for 12 
TOUTS ogee 05k RAGS ARG ha we Wee BSS Rene oes es 6.00 
Labor, OlC sci ised aswc dae whos sdieaes ous ae eee ree eese 2.50 
Cost per 2,000 1b8. CaCg, SAY......0. 6 cceee ee cee eens $15.00 
Cost per 2,000 Ibs. Cally, SAY.......--..-6% PE $37.00 


These figures would hold good, not only for 
the present works in North Carolina, but at any 
other place where cheap water power and equally 
cheap coal, lime and labor are procurable and 
accessible, 

The specific gravity of calcium carbide is 2 22 
at a temperature of 18° C., and, as may be judged 
from its formula, it is practically insoluble in all 
the ordinary reagents. Its qualities and charac- 
teristics have not been fully investigated, but 
Moissan bas found that it may be heated in: hy- 
drogen gas, or exposed to nitrogen at 1,200°, or 
to the contact of silicon or boron at a bright 
red heat, withont undergoing any change, and 
that it is not affected by sodium or magnesium at 
the softening point of glass, nor by tin at a red 
heat. Ata higher temperature thana dull red 
heat it alloys with iron, and this is well worth 
noting because it may be of interest in the future 
industry of steel. It becomes incandescent in 
contact with chlorine, bromine and iodine at the 
respective temperatures of 245°, 350° and 305°. It 
burns in oxygen, with formation of calcium car- 
bonate, at a dull red heat and at 500° it becomes 
incandescent in sulphur vapor, and yields calcium 
sulphide and carbon bisulphide. Water is decom- 
posed by it very rapidly and with evolution of 
pure acetylene, but its action upon steam is notso 
rapid, even when it is red hot, and the gas evolved 
is not pure acetylene, but contains free hydrogen. 
In dilute acids it behaves in the same way as 
with water, but it is only slightly attacked by 
fuming nitric and sulphuric acids, although ordi- 
nary sulphuric acid readily decomposesit, giving 
off an odor of aldehyde. Dry hydrogen chloride 
makes it incandescent, and the gas evolved con- 
tains a large proportion of hydrogen. With 
fused chromic anbydride it forms carbonic an- 
hydride with incandescence, but with a solution 
of chromic acid it producesacetylene only. It is 
oxidized by potassium chlorate or nitrate ata red 


heat with incandescence, and formation of cal- 


cium carbonate. Lead peroxide oxidizes it with 
incandescence below a red heat, the reduced lead 
containing calcium, and it becomes incandescent 
by trituration with lead chromate at the ordinary 
temperature. 

This rapid summary ot the results of prelim- 
inary investigations would seem tostrengthen the 
' opinion, already expressed, that caleinm carbide 
chiefly claims our attention asa practically unlim- 
ited and most convenient source of pureacetylene, 
and there is little reason to doubt that its utiliza- 
tion in this direction will soon cause it to be 
manufactured extensively in this and other 
countries. 

The hydrocarbon acetylene is regarded by 
chemists, and very. justly so, as one of the most 
important intermediate bodies in the synthesis 
of organic compounds from their elements, and 
as one of the most interesting of the entire 
series. Itis the only hydrocarbon that can be 
prepared directly from its free elements when 
the electric arc passes beween carbon poles 
in an atmosphere of hydrogen, and it is 
worthy of consideration that this combination 
involves heat to the amount of 61,000 units. This 
tremendous energy explains why the sudden de- 
composition of acetylene evolves enough heat to 
raise the temperature to 3,000°, and why the in- 
tense molecular vibration produced by detona- 
ting a minute quantity of mercuric fulminate in 
2h c. c. of it causes a violent explosion, accom- 
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panied with production of free hydrogen and 
finely divided carbon. It has been hitherto pro- 
duced for commercial purposes by the incom- 
plete combustion of coal gas according to the 
equation :4CH,-+ 30, = 6H,O + 2C,H,, and its 
purification has been effected by passing it 
throngh an ammoniacal solution of cuprous 
chloride and subsequently decomposing the red 
precipitate with dilute hydrochloric acid. This 
is, of coursre,a very costlyand tedious operation, 
and is rendered a somewhat dangerous one by the 
highly explosive nature cf copper acetylide. 

It isa colorless and highly explosive gas, of 
very disagreeable smell, of specific gravity 0°91. 
It burns with a very smoky, but much nrore lu- 
minous, flame than olefiant gas and undergoes 
complete combustion when mixed with oxygen in 
the proportion of 1: 2$ vols. At a temperature 
of 1° C. anda pressure of about 725 lbs. it be- 
comes a mobile and highly refractory liquid much 
lighter than water, whereas by heating it in a sealed 
tube it is converted into a mixture of benzine 
(C,H,) and styrolene (C,H,). By passing sparks 
through a mixture of acetylene and nitrogen, 
hydrocyanic acid may be synthesized from its 
elementary constituents C,H, + N, = 2HCN, 
and from this there may. of course, be produced 
the whole of thecyanides and a large number of 
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other important organic bodies. If the red pre- 
cipitate of cuprous acetylide be treated with 
metallic zinc iu a solution of ammonia, nascent 


hydrogen is produced and ethylene or olefiant 


gas (C,H,) is formed. This in itsturn can be com- 
bined with sulphuric acid to form sulphetbylic 


acid (C,H, + H,SO, = C,H,;HSO,); and this 


on being distilled with water yields alcohol. 
C,H,HSO, + H.O=C,H,O + H,SO,. 

The fascinating scope for intelligentand pains- 
taking research thus opened up in so many and 
so varied directions, must strike all those who 
are ın any way interested in organic chemistry as 
practically boundless, and the results will un- 
doubtedly be revolutionary, For the purpose of 
giving us better and cheaper illumination than 
the ordinary coal, water and oil gases, acetylene 
is already occupying much attention, and it is 
from this direction that results will in all proba- 
bility be first made apparent. The hydrocarbons 
of the ethylene and acetylene series give the illu- 
minating value to gas made from the distillation 
of coal; while the illuminating value of water 
gas is derived from a mixture with the non- 
luminous gases of the same series of luminants 
obtained from the vaporization and cracking of 
petroleum oils. Since the power of the illumi- 
nants in any gas is in direct ratio to the relative 
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proportion of its carbon and hydrogen, it must 
be plain that acetylene (C,H,), on account of its 
great proportion of carbon, must be highly di- 
luted to prevent it from burning with a smoky 
flame. When, however, itis diluted by mixture 
in proper proportion, either with water gas or 
with ordinary atmospheric air, its flame is smoke- 
less and of the utmost brilliancy and whiteness, 
The experiments that have been made by the 
Electric Gas Company have satisfactorily demon- 
strated that one short ton of calcium carbide 
will produce, by merely mixing it with water, 
about 10,500 cubic feet of acetylene, which, when 
mixed with the required amount of air, produces 
a gas equal in illuminating value to 100,000 cubic 
feet of city gas of 22 to 25 candle power per 5 
feet standard burner. If to the estimated cost 
already given for the calcium carbide there be 
added say $15 per ton for freight, incidentals and 
profit, the material for producing such a gas 
could be obtained at nearly all points for 30 
cents per 1,000 cubic feet ready for burning, and 
the convenience with which the calcium carbide 
can be packed and freighted. combined with the 
easy preparation of the gas itself in great or 
small quantities, at auy time, should enable it, 
if not to be adopted for the common supply of 
large cities, to supply the requirements of 
country hotels and dwelling houses and of rail- 
way cars. 


THE COST OF TELEGRAPHIC BLUNDERS. 
Defective Apparatus and Climatic Influences Legally 
Considered. 


BY R. D. FISHER. 


The tide of adjudications, as viewed from re- 
cent cases, seems to be gradually and unmistak- 
ably turning against the doctrine that an elec- 
tric telegraph company may relieve itself of lia- 
bility for blunders in the service rendered to the 
public vy stipulating that it will be liable only 
for ‘‘repeated” service beyond the amount paid 
for the service desired. There are many errors 
made in the transmission of messages which are 
either due to lack of care or skill or defective elec- 
trical apparatus. Expert and skilful service and 
the most improved apparatus are indispensable 
requisites to the modern transmitter of mes- 
sages. Without these the risk of damages is 
burdensome, and even with all these the risk 18 
very great. In the past there has been a sub- 
stantial conflict of authority upon the subject, 
but a more general rule is being adopted as the 
intricacies of the electrical age are becoming 
better known. ‘These risks may be divided into 
three heads: 
fective apparatus, and (3) climatic influences. 

An error of the operator or fault of the system 
which has cost the sender many dollars and the 
companies many expensive suits and substantial 
judgments is the mixing of the numbers 15 and 
50. Operators are at a loss to account for its 
frequent occurrence, and because of that fact no- 
tices are usually posted above each instrument 
warning the operator concerning it. Notwith- 
standing this precaution, much damaging litiga- 
tion has resulted, and perhaps the recent Cane 
decided by the Supreme Court of Georgie 
(Western Union Co. vs. Blanchard) and that of 
White vs. Western Union Co., rendered by the 
United States Circuit Court at Leavenworth, 
Kan., are among the more important. The 
plaintiffs, who were merchants in A., delivered 
to the operator of the defendant at that point for 
transmission to merchants in St. L. the follow- 
ing message: ‘Sell 15 July wheat; sell rye 5? 
or more.” The receiver’s dispatch read fifty 
instead of fifteen, and in consequence the re- 
ceiver sold 50,000 bushels of July wheat instead 
of 15,000 aa instructed, and hence resulted the 
damage complained of. Notwithstanding the 


(1) Overators’ blunders; (2) de- 
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paper upon which the dispatch was written was 
a form furnished by the telegraph company 
limiting and restricting its liability in the trans- 
mission thereof, in substance forms the contract 
upon which the message was accepted, yet one 
thing in particular sougbt for in this contract to 
relieve the defendant from liability which the 
law will not permit is that it cannot be released 
from damages by the culpable negligence of its 
employees. Jf this or similar blunders arise 
from the culpable negligence or gross negligence 
of employees then the company is responsible, 
because the law imposes upon the company a 
high degree of care and diligence upon the part 
of its employees to transmit messages safely and 
correctly. 

Losses of considerable amounts are frequently 
charged to operators afflicted with paralysis. It 
is said they cannot control their movements and 
often make too few or too many dots. Aside 
from blunders of a costly character, many have 
occurred that are of a ludicrous and amusing 
kind. Among the many errors of this kind, we 
note one concerning the record of a drowning 
man. After detailing the piteous scene and the 
brave efforts to save his life, the dispatch read: 
“Just as brave John Smith rearhed his side he 
threw up his hands and with a look toward 
heaven cried out ‘ Ninety-nine!’ This was so 
unexplainable as to occasion the operator to send 
back for information, and was told by the sender 
that it did not mean ‘‘ ninety-nine,” but ‘‘Lulu,” 
the name of his sweetheart. The characters 
made to represent the one are the same as used 
to represent the other. 

DEFECTIVE INSTRUMENTS. 


In the various and somewhat conflicting de- 
cisions on the question presented, we are inclined 
to hold that the contracts relied upon do not, and 
cannot, exonerate the electric companies from 
the use of ordinary care and diligence concern- 
ing the skill of their operators, but also and 
especially as tothe condition of their instruments. 
If an error occurs by reasun of defective instru- 
ments, or by a momentary displacement of the 
wires, the electric company knows it, or ought to 
know it, aud in a trial for damages there is no 
reason why the rule should not be the same in 
regard to telegraph companies as to that of rail- 
way companies, for they are alike public institu- 
tions with duties owing to the public. (See 
Tyler, Ulman & Co. vs. Western Union Co., 60 
M., 421.) | 

On general principles it is safe to hold that an 
electric telegraph company serving the public as 
a transmitter of messages for hire, notwithstand- 
ing the special conditions relied upon, is respon- 
sible for mistakes happening by its own fault, 
such as defective instruments, as well as careless- 
ness or unskilfulness of its operators, but not 
for mistakes occasioned ‘by uncontrollable 
causes. (See Sweatland vs. Tel. Co., 27 Iowa, 
433. ) 

The phrase “other canses,” usually incorpo- 
rated in these contracte, cannot be allowed to em- 
brace defective instruments, for the companies 
are bound by their obligations to the public to 
provide the best instruments and of the most ap- 
Proved construction. Defective apparatus and 
unskilful operators appertain to business and 
public employments in other lines. A railway 
Company cannot be excused on failing to employ 
competent engines and servants to manage and 
conduct them, and if a loss occurs by reason of 
such inefficiency or incompetency they are 
liable. Why not apply the same rule to a tele- 
graph company and hold that they, too, must be 
confined to mistakes due to the infirmities of 
electric telegraphy, which alone are unavoidable. 


ATMOSPHERIO OR CLIMATIC INFLUENCES. 
Modern telegraphy is no longer an infant art. 


It sprang into existence from the teeming brain 


of a genius who had the boldness to attempt, 
against great difficulties and critical opposition, 
to render subservient to the wants.of humanity 
the most subtile element of nature, and by its 
mysterious potency convey ideas, wants and 
wishes to the remote corners of civilization, and 
that, too, with the speed of its kindred element. 
In its primitive stages it scarcely ever failed to 
perform its office well. A half century has 
witnessed vast and almost miraculous improve- 
ments in the scientific art—a higher knowledge 
of the subtile agent or force called into use— 
more finished and perfect instruments, and al- 
most perfect skill in those who operate them; so 
that atmospheric causes alone, which have not yet 
been wholly provided against, stand out against 
the asserted and incontestable truth, that, with a 
line of wire properly constructed,the most perfect 
instruments ard skilled operators, with proper 
care, messages are sure to reach their destination 
exactly in the words and figures in which they 
are flashed by the sender. The art is reduced to 
a certainty aside from atmospheric causes. That 
courts are growing less swift to exempt these 
companies from liability is a dictate of public 
policy. To such perfection has the art reached 
that a blunder or mistake in the transmission of 
business is prima facie evidence of negligence, 
and in an action of law the burden is on the 
electrical company to show the contrary. In- 
deed it is said to be ‘‘ necessary,” upon grounds 
of public policy, that suchcompanies should be 
held to a more strict accountability than ordinary 
bailees. (See De Rutte vs. Tel. Co., 1 Daly, 547. ) 

If a message is accepted the company is bound 
to transmit it correctly; failure to transmit can 
only be excused by reason of storms or other at- 
mospheric influences. (Tel. Co. vs. Cohen, 73 
Ga., 522; and White et al. vs. Tel. Co., 14 Fed. 
R., 710. ) 

In the case of Sweatland vs. Ill. and Miss. Tel. 
Co., 27 Is., 482, it was held that a stipulation was 
reasonable and valid as to errors in ‘‘ unrepeated 
messages, occasioned by unavoidable or uncon- 
trollable causes, provided proper instruments 
have been adopted for use and proper care and 
skill exercised by the company’s operators to 
avoid or prevent the mistake.” But, in the light 
of recent decisions, we deny that electric tele- 
graph companies can adopt general printed 
rules, exacting, asa condition of sending mes- 
sages, that the sender shall exonerate or release 
the company from damages occasioned by blun- 
ders on account of lack of proper skill in the 
operators, or by their failure to use due cars, or 
by defective instruments. Unforeseen, unavoid- 
able atmospheric disturbances alone will relieve 
such a company against responsibility in the 
performance of the service or duty which it un- 
dertakes to render to the public. 


Horse owners should understand that their 


animals are peculiarly liable to injury from con- 
tact with electric currents. This is not due, ac- 
cording to the London Lancet, to the physical 
structure of the horse, but to other causes, some 
of which are in a degree preventible. The safety 
of the horse depends upon the skill of the 
blacksmith to some extent. The authority 
named points out that the shoes offer a 
large surface for contact and the nails are con- 
ductors by which the current may enter the 
body, although the sole of the hoof itself is an 
insulator. The animal’s weight sids the contact, 
and a wet fetlock increases the danger. Black- 
smiths, therefore, should not drive the nails to 
the “ quick,” and the fetlocks should be 
trimmed. 


Queen Victoria will use electricity for cooking 
purposes. The necessary apparatus has been in- 


stalled at Osborne, in the Isle of Wight. It is, 
however, only used for the more delicate dishes. 


New Use of Electric Light. 


In Berlin the use of glow- lamps attached to 
vehicles and the horses drawing them 18 now 80 
common as to excite no remark. An adaptation 
of the glow-lamp for the latter purp ose is shown 


in the cut herewith. The lamp is enclosed in s 
silvered reflector, and is fed from a small bat- 
tery of accumulators carried on the vehicle. The 
wires are enclosed in small guttapercha tubes 
sewn to the harness and made exceedingly flexi- 
ble. The battery consists of four or six plates, 
having a capacity of 20 ampere hours. It is con- 
veniently carried under the coachman’s seat. 
The illustration shows only one of the numervus 
adaptations of the electric light for this purpose; 
others may easily be imagined. 


The Efficiency of Electric Heating.* 


Experiments which have been made show that 
the efficiency of electric heating may counter- 
balance its intrinsic costliness. Masses of metal 
were heated, first by combustion methods and 
then by the electric current. The masses con- 
sisted of rods of platinum and iron; these when 
heated by a flame were dropped into water, and 
the temperature estimated from the rise in tem- 
perature of the mass of water. When the sub- 
stance was heated by a flame the energy ex- 
pended was calculated from the loss of weight of 
the combustible and the corresponding calorific 
power. When electrical energy was used the en- 
ergy was calculated from the current and pres- 
sure. ln the first series of experiments a platinum 
rod was heated in the flame of a spirit lamp and 
also by passing a current through it; when red- 
hot it was dropped into water. The results 
showed that less than 0.5 per cent. of the thermal 
energy in the flame was transferred to the bar, 
whereas 90 par cent. of the electrical energy ap- 
peared as heat. In the second series of trials an 
iron bar weighing a little over two pounds was 
heated first by means of well-dried charcoal, and 
then electrically. In the former case about 0.75 
per cent. of the thermal energy was transferred 
to the bar, in the latter case 88 per cent. was ac- 
counted for. These results show that for some 
purposes electrica] heating has claims to consid- 
eration. 

At the time when the firm of Messrs. Goolden 
& Trotter was in existence the ‘‘ dioptric” shades 
were introduced, These met with a hearty recep- 
tion, but are not to be often met with nowadays. 
An electric light globe has recently been ‘ in- 
vented” in France which appears from its de- 
scription to be practically a modification of the 
dioptric glasses. Some measurements of the 
light absorption in dioptric glasses which we 
made years ago showed the loss was much lower 
than is usually supposed, while the benefit due 
to the more equable illnmination more than bal- 
ances the slight loss. In the French form of 
globe, or ‘‘ holopbane,” the glass is made with 


a 
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vertical corrugations on the inside surface and 
horizontal corrugations on the outside surface, 
an these are formed of pressed glass. The cor- 
rugations must be , determined very carefully if 
internal reflection is to be avoided. For interior 
lighting the corrugations would be all similar, 
but for street lighting they are so proportioned 
that all points on a horizontal plane below the 
globe are uniformly illuminated up to an inclina- 
tion of 15° below the horizontal, this being caused 
partially by a total reflection of the rays which 
Originally pass above the horizon of the lamp. 
The loss by absorption with the corrugations 
properly designed does not exceed 9 to 13 per 
cent. With the use of this form of globe aslight 
iridescence of the light is caused, which gives it 
a peculiarly rich appearance, and this feature is 


of value in the use of arvlamps for interior light- 
ing. 


SOCIETY NEWS. 


American Institute of Electrical Engineers. 


At the 92d meeting of the Institute held at 
12 West 3ist street, December 19, a Puper was 
presented by Mr. Ludwig Gutmann, of Chicago, 
‘‘ On the Production of Rotary Magnetic Fields 
by a Single Alternating Current.” In the ab- 
sence of the author the Paper was read in ab- 
stract and the discussion opened by Dr. M. I. 
Pupin and continued by Messrs. Wolcott, Ken- 
nelly and Burnett. 

A committee was appointed by council to con- 
sider the question of an index of electrical liter- 
ature. The committee is as follows ; Prof. F. B, 
Crocker, chairman; Messrs. Edward Caldwell 
and A. E. Kennelly, Professors W. M. Stine 
and Geo. B. Shepardson. 

Another Practical Scheme for Popular 
Education. 


The Edison Electric Light Co., of Philadel- 
phia have thrown open their parlors for a course 
of thirteen lectures on practical electrical sub- 
jects, beginning December 7, and continuing 
one night a week till March 8 next. 

The subjects and lectures are as follows : 

‘Introductory Remarks,” Prof. Wm. D. 
Marks. 

“ Boilers of the Edison Electric Light Co. of 
Philadelphia,” Thos. O. Organ. 

“ Machine Work and Machinery Erection,” 
A. Falkenau. 

‘Steam Machinery and Piping,” H. C. 
Phillippi. 

“ Incandescent Lamps and their Manufacture,” 
John W. Howell. 

“ Electrical Distribution,” Wm. C. L. Eglin. 

“ Boiler Feed Apparatus,” Wm. M. Barr. 

‘Underground Conduits and Conductors,” 
Jos. D. Israel. 

“ Heating of Wires,” A. E. Kennelly. 

‘¢ Electrical Meters,” H. P. Edson. 

“Dynamos and Motors,” Montgomery Wad- 
dell. 

“ Finances of Electric Lighting,” W. H. 
Jobuson. 

“ History of The Edison Electric Light Co. of 
Philadelphia,” Prof. W. D. Marks. 


A new colliery, which is just being opened un- 


der American proprietary auspices, near Eck- 
ington, Derbyshire, Eng., will serveas a practical 
example of the utilization of electric energy of 
no small moment. Chandos Pole is the owner 
of the colliery, which is to be lit and worked en- 
tirely by electricity. High pressure boilers with 
high-speed stenm engines will be put down with 
suitable dynamo aud motor plant. The under-cut- 
ting of coal, which will be done entirely by electric 
eoal-eutting machines of the later design, and the 
ventilating fans will be driven by separnte motors 
of their own. The progress and results of this 
important installation will be watched with the 
greatest interest. 


Magnetic Properties of Liquid Oxygen. 


(Continued from page. 280. ) 

The lecturer took a cup made of rock salt and 
put in it some liquid oxygen. The liquid did 
not wet rock salt, but remained in a spheroidal 
state. The cup and its contents were placed be- 
tween and a little below the poles of an electro- 
magnet. Whenever the circuit was completed 
the liquid oxygen rose from the cup and con- 
nected the two poles. Then it boiled away, some- 
times more on one pole than the other, and when 
the circuit was broken it fell off the pole in drops 
back into thecup. He also showed that the 
magnet would draw up liquid oxygen out of a tube. 
A test-tube containing liquid oxygen when placed 
in the Hughes balance produced no disturbing 
effect. The magnetic moment of liquid oxygen 
is about 1,000 when the magnetic moment of iton 
is taken as 1,000,000. On cooling, some bodies 
increased in magnetic power. Cotton wool, 
moistened with liquid oxygen, was strongly at- 
tracted by the magnet and the liquid oxygen was 
actually sucked out of it on to the poles. A 
crystal of ferrous sulphate, similarly cooled, 
stuck to one of the poles. 

The lecturer remarked that fluorine is so much 


like oxygen in its properties that he ventured to 
predict that it will turn out to be a maguetic 


Nitrogen liquefies at a lower temperature than 
oxygen, and one would expect the oxygen to 
come down before the nitrogen when air is lique- 
fied, as stated in some text books, but unfortu- 
nately it is not true. They liquefy together. In 
evaporating, however, the nitrogen boils off 
before the oxygen. He poured two or three 
ounces of liquid air into a test tube, and a 
smouldering splinter of wood dipped into the 
mouth of the tube was not re-ignited ; the bulk 
of the nitrogen was nearly five minutes in boil- 
ing off. after which a smouldering splinter dip- 
ped into the mouth of the test tube burst into 
flame. 

Between the poles of the magnet all the lique- 
fied air went to the poles; there was no separa. 
tion of the oxygen and nitrogen, Liquid air 
has the same high lusulating power as liquid 
oxygen. The phenomena presented by liquefied 
gases present an unlimited field for investiga- 
tion. At —200° O. the mole:wes of oxygen had 
only one-half of their ordinary velocity and had 
lost three-fourths of their energy. At such low 
temperatures they seemed to be drawing near 
what might be called the ** death of matter,” so 
fur as chemical action was concerned; liquid 
oxygen, for instance, had no action upon a piece 
of phosphorus and potassium or sodium dropped 
into it; and once he thought, and publicly stated, 
that at such temperatures all chemical action 
ceased, Thatstatement required some qualifica- 
tion, becausea photographic plate placed in liquid 
oxygen could be acted upon by radiant energy, 
and at a temperature ef — 200° C. was still sensi- 
tive to light. 

Prof. McKendrick had tried the effect of these 
low temperatures upon the spores of microbic 
organisms, by submitting in sealed glass tubes 
blood, milk, flesh, and such like substances, for 
one hour to a temperature of 182° C., and subse- 
quently keeping them at blood heat for some 
days. ‘The tubeson being opened were all pu- 
trid. Seeds also withstood the action of a similar 
amount of cold. 


MR. J. W. GODFREY AND THE WIRE 
TRADE. 


AS previously announced In these columns, Mr. J. W. 
Godfrey, for eight years connected with the New York in- 
sulated Wire Company as general manager, has resigned 
that postulon to take charge of the selling department of 
the India Rubber and Gutta Percha [nsulating Company 
Room 38, No. 15 Cortlandt street, New York, whose Habir- 
shaw Wires are known the world over. Mr. Godfrey is one 
of the best known and most popular men connected with 
the wire trade, and his name and word have become sy- 
nonymous With all that is good and Jair in the business. 
His untiring ene:gy and reputation have done wonders for 
the New York Insulated Wire Company and its products, 
and it. is easy to predict the same for his influence in his 
new connections. A first-class article handled by a first- 
class man {8 all thatthe trade can desire. The congratu- 
lations of ELECTRICITY are therefore offered tothe Indla 
Rubber and Gutta Percha Insulating Company, to the 
trade, and to Mr. Godfrey and his able assistants, Messrs. 
F. W. Harrington and J. B. Olsen. 
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LEGAL NOTES. 


An attachment has been issued against Neftel, 
O'Connor & Co. (corporation), electrical con- 
tractors at 126 Liberty street, for $11,704, in 
favor of Bernard F. O’Connor, the treasurer, for 
salary and money loaned to the concern. The 
sheriff took possession of a lot of stocks and 
bonds which belonged to the attached concern 
The company was incorporated in May, 1899 
with a capital stock of $50,000, and constructed 
electric light plants at several places. Knight 
Neftel was president. 

The snit of Edward B. Hess to recover $50,000 
from the Thomson-Houston Electric Company 
for commissions has been dismissed by Justice 
Williams of New York. Hess alleged that in 
1890 the company agreed to pay him a commis- 
sion of 5 per cent. of the price of apparatus pur- 
chased from the company by surface roads above 
Harlem Bridge. He declared that he induced 
the “Huckleberry” Railroad to adopt the 
Thomson- Houston system. 

The litigation which has been occupying the 
attention of the courts since the Bankers and 
Merchants’ Telegraph Company was placed in 
the hands of Receiver John G. Farnsworth and 
its purchase in foreclosure proceedings by Ed- 
ward S. Stokes for $500,000, on July 31, 1885, 
has practically come to an end by the entry of 


an order by Judge Lawrence, of the New York 
Supreme Court, stating that the purchase price 
has been fully paid, and that Edward S. Stokes 
and the United Lines Telegraph Company are 
fully discharged fron further liability and the 
receivership terminated. 


In its answer to the bills in equity in the suit 
brought by the Edison Electric Light Company 
against the Terminal Railroad Association for 
alleged infringement of patents used in the elec- 
trical installation of the new Union Station at St. 
Louis, the defendant company denies that Thomas 
A. Edison was the true, original and first in- 
ventor of an improvement in electrical distribu- 
tion and translating systems becanse he made 
his application for patent August 9, 1880, while 
others had precedence. Further, that it is not 
established in the bill of equity by the plaintiff 
that Thomas A. Edison assigned his alleged pat- 
ents to the Edison Electric Company Jbut the de- 
fendant admits that letters patent No. 264,642 
were issued to Edison Electric Company Septem- 
ber 19, 1882, but deny that it was in due form of 


law and deny that it was for seventeen years. 
The defendant further denies that Edison made 
proper application for patent on December 9, 
1881, and it is not proven that Edison assigned 
such patent to the Edison Electric Company. 
The plaintiff further admits that patent No. 266,- 
793 was issued to Thomas A. Edison October 31, 
1882, but deny that it was in true form of law, 
and claim no knowledge save by the plaintiff's 
bill that the Edison Electric Light Company was 
or is a corporation, The gist of the whole matter 
is the broad claim by the defence that all of 
Edison’s patentsare null and void because Edison 
was not the true inventor of such electrical ap- 
pliances as are in dispute in this suit. 


The Wenstrom Patents. 

The Fort Wayne Electric Corporation will 
bring suit at once to test the validity of the 
Wenstrom patents. There are a large num- 
ber of these patents, but the one which 18 
being infringed the most is the Wenstrom arms- 
ture patent. Several of the largest electric see 
panies in the country are alleged to be gully 
of this infringement. f the 

Mr. R. T. McDonald, the president 0 a 
company, declines to make public at pronn 
names of the companies who are infringi 
these patents. As s00D 88 the tirst of ther M 
is entered he promises to divulge some 0 Gas 
inside workings of the infringements W 
would prove quite startling. 


A correspondent of the Sun has supplied that 
paper with the information that Mr. Edison bas 


on his front door av electric bell which does not 
work, 


Dec. 26, 1894 
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New England 


Since the order passed some time ago by the 
Buard of Aldermen went into operation in Bos- 
ton the West End Railroad Company has laid 
200,000 feet of conduit, the Boston Electric Light 
Company 90,000 feet and the Telephone Com- 
pany 15,000 feet. The men are now busy run- 
ning the wires through these condmits. Of the 
7,000,000 feet of overhead wires to be removed in 
one district alone fully one-half of them are aban- 
doned or dead wires. 

The Fall River Board of Aldermen have re- 
fused to grant the petition of the Fall River and 
Taunton Street Railway Company, asking per- 
mission to build a road through certain streets of 


the first named city to Somerset. This decision 
isa victory for the Rochester syndicate, which 
controls the Globe Street Railway system. 

The marvelous extension of electric railway 
systems in all parts of New England, combined 
with the popular use of the bicycle, is credited 
with being the cause of the present depression 
inthe horse trade which prevails everywhere. 
The breeding of horsesis in a fair way to become 
one of the lost arts. 

The business men of Lewiston and Auburn, 
Me., promptly appreciating the value of Judge 
Carpenter’s decision in the Berliner patent suit, 
have already taken steps loohing to the establish- 
ment of a telephone exchange in their towns, the 
same to be run on the co-operative plan. They 
are tired of paying the extortionate rates they 
have so long been charged, and by the establish- 
ment of a local exchange they believe they will 
secure better service and cheaper rates. 

The troubles of the Braintree and Weymontt 
Street Railway Company are not yet at an end. 
They have had pretty hard luck in getting to 
where they now are, which is within seeing 
distance of the end of constructing their new 
road. They have just laid a grade crossing over 
the tracks of the New York, New Haven and 
Hartford Railway Company in East Braintree. 
and when their employees had only another balf 
hour’s work to do ere they completed the job, an 
Injunction was served upon them to desist. ‘They 
went ahead, however, and finished, and next 
Wednesday thecourts will take a hand in settling 
the dispute. 

The Thompson Brown Electric Company of 97 
High street, Boston, is manufacturing and selling 
in enormous quantities a new metal polish for 
use on all kinds of bright metal as well as on 
carbon rods. Although it kas only been on the 
market a short time this specialty is meeting 
with an extraordinary demand and is now in use 
in nearly every electric light and power station 
In the country. This new electric suppiy house, 
though established but a few months, are already 
doing a large business. ‘Chey are about to place 


on the market in a few weeks an entirely new 
line of railway devices, 


General News. 


What is Going on in the Electrical World. 


Lockport, N. ¥.—The Citizens’ Mutual Tele- 
phone Company have asked for a frauchise to 
operate in this city. 


South Haven, Mich.—A public vote is to be 
taken at once on the question of issuing bonds 
for an $8,000 electric light plant. 


_ Shawano, Wis.—The council has resolved to 
install electric lights and awaits proposals from 
parties competent to put in the plaut. 


Osawatomie, Kan.—Thie electric light power 
honse and plant were destroyed by fire on the 
llth inst. The plant was valued at $5,000. 


Calais, Me.—The St. Croix Gas Company will 
8000 put in an incandescent electric light plant 
to * supply Calais, St. Stephen, and the two 

illtowns. 


Athens, Ga.—There is a movement on foot 
here to utilize the water power at Tallesse Shoals 
in generating electricity for transmission to this 


city ; 1,300 horse power is available. 


ELECTRICITY. 


Detroit, Mich.—The Detroit Electric Lighter 
Company has filed articles of association with 
the county clerk. The capital stock is $50,000. 
The * electric lighter” is a cigar lighter. 


Carthage, Mo.—The Jasper County Electrical 
Railway Company has purghased forty acres of 
land between this city and Carterville, on Center 
creek, for park and power house purposes. 


Oskaloosa, Iowa.— The electric light plant of 
this city has been badly damaged by fire. Two 
dynamos and two engines were among the prop- 
erty destroyed, The total loss is about $25,000. 


Delavan, N. Y.—This little Cattaraugus town 
of 500 inhabitants has voted to light its streets 
with electricity. It is probably the smallest 
town in the country indulging in such a luxury. 


_ Rockville, Conn.—A company has been organ- 
ized and the capital secured to build an elec- 
tric road from Rockville to Stafford Springs as 
AG as the Hartford road is completed to this 
city. 

Portsmouth, N. H.—The board of aldermen 
has accepted the report of the committee on 
electric lighting recommending that an election 
be held to decide whether the city shall own 
and operate an electric lighting plant. 


Rutherford, N. J.—-The Union Traction 
Company has mortgaged its real, personal and 
other property to the Metropolitan Trust Com- 
pany of New York for a million dollars, payable 
in 1924. The interest is five per cent. 


Nevada, Mo.—The Missouri avd Kansas 
Electric Company have begun to build 
their line from Joplin to Pittsburg, via Fort 
Scott, to Nevada, and then direct to Kansas City, 
taking ip a number of thriving towns on the line. 


Saginaw, Mich.—The Union Street Railway 
Company has commenced transferring its recent 
purchase, the old horse-car line, into an electric 
fine. The company will erect a new power- 
house and calculate to expend over $100,000 in 
improvements, 

Atchison, Kan.—The Brush Electric Com- 
pany has sued the Atchison Street Railway and 
Lighting Company for $5,000. The claim is for 
supplies alleged to have been furnished to com- 
plete the plant. The claim is disputed by the 
Atchison Company. 


Hollidaysburg, Pa.—The Robinson Machine 
Works of Bellwood, this county, have been sold 
at receiver’s sale to an Altoona syndicate. The 
works will be enlarged and will give employment 
toa large force of men in the mannfacturing of 
electric machinery. 


Vicksburg, Miss.—The plant, lines, ete., of 
the Vicksburg Railway, Power and Light Com- 
pany have been sold to satisfy a deed of trust for 
$17.000 held by R. T. Wilson & Co., of New 
York. They were bought in by a representative of 
this firm for $10,000. 


San Diego, Cal.—-A contract las been entered 
into between the San Diego Electric Railroad 
Company and the Hoskins ‘Traction Company of 
San Francisco for the equipment of the mule 
line, which forms a part of the local street car 
system, with the Hoskins electro- vapor system. 


Terre Haute, Ind.—The city council has 
granted the People’s Electric Railway Company 
a franchise to construct and operate a street 
railway in Terre Hante, but the Terre Haute 
Electric Railway Company, which has a line in 
operation, will contest the use of the streets by 
the new company. 


Central Lake, Mich.—This village is anxious 
to have electric light, and two manufactories In 
the place are willing to put in a plant AS BOON AS 
they can be legally granted a franchise. To 
grant this, the village must be incorporated, and 
the Legislature will be asked this winter for per- 
mission to incorporate. 


Cicero, Ill.— The town board of trustees has 
granted the Ogden Street Railroad Company the 
right to establish and operate street car lines on 
various streets of this town. The power used will 
be the overhead trolley system. The estimated 
cost of the construction of the road aud the nec- 
essary rolling stock is $1,000,000. 


North Tonawanda, N. Y.—In the spring the 
Cataract Electric Company intend to have a 
trolley system constructed from Niagara Falls to 
North Tonawanda, with which to test the varions 
methods of propulsion, All inventors of pro- 
pelling machinery are to be invited to be present 
with their appliances. This road is now very 
near completion. 
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Camden, N. J.—A mortgage for $450.000 has 
been filed in the office of the Register of Deeds 
in Camden. The mortgage is held by the Ola 
Colony Trust Company of Boston, Mass.. and 
was given by the Electric Storage Battery Com- 
pany of Gloucester City, and embraces 450 bonds 
of $1,000 each. which cover abont 200 patents 
on electric batteries, 


Attleboro, Mass.—The Attleboro. North 
Attleboro and Wrentham Street Railroad bas 
been sold at auction ; it was bid in by Edwin R. 
Pierce of North Attleboro for $51,000. Mr. 
Pierce represented a syndicate of business men 
of Attleboro, North Attleboro and Pawtucket. 
This sale is only of the Wrentham line and does 
not affect the Interstate. 


Albany, N. Y.—At the meeting of the com- 
mon council on the 17th, a resolution was pre- 
sented aud referred instructing the Committee 
on Application to the Legislature to inquire and 
report on the feasibility of the city furnishing 
its own electric and gas lighting. ‘The city now 
pays to the Electric Illuminating Company over 
$90,000 a year for the street lights. 


Jersey City, N. J.—The Consolidated Trac- 
tion Company is building another electric line 
between this city and Newark. forming a belt 
railway. The old line crosses the Communipaw 
avenue bridge, and the other line will extend 
over the West Newark avenue bridge. Cars 
going westward via Communipaw avenue will 
return eastward by way of West Newark avenue, 
and vice versa. 


Natchez, Miss.—The Natchez Electric Rail- 
way Company, a newly organized corporation, is 
arranging for the immediate building of its line 
in the streets of this city. The capital stock of 
the company is $100,000 with the privilege of in- 
creasing it to $250,000. The corporators are 
Rufus F. Learned, W. A. S. Wheeler, A. W. 
Swanitz, C. B. Beasom, Frank J. Arrighi and 
James A. Clinton. 


Savannah, Ga.—The Electric Railway Com- 
pany has increased the fare on one of its lines 
from 1 to 2 cents, and on another from 1 to 5 
cents. The reason for the increase given is that 
the regular patruns of the lines demanded it on 
account of the inconvenience suffered by the 
overcrowded condition of the cars at the 1 cent 
fare. Fares on the other lines throughout the 
city continue at 1 cent. 


Fort Wayne, Ind.— Electricity will form a 
special feature of the Fort Wayne Gas Company, 
recently organized here. The company is found- 
ed for furnishing natural and artificial gas, 
petroleum and electric and other agencies for 
producing light and heat. The capital stock is 
$2,000,000 and headquarters will be at Fort 
Wayne. This syndicate now controls all the gas 
fields that heat aud light Fort Wayne. 


Uniontown, Pa.—The prospective develop- 
ment of coal lands in Washington county is 
urging forward the proposed electric railroad 
from Brownsville down the Monongahela river 
through California, Charleroi and tbe innumer- 
able mining towns skirting that stream, which 
will compete with the Pittsburg, Virginia and 
Charleston Railroad and the steamboat lines for 
passenger traffic. The projectors are developing 
greater plans than this for the region. 


West Chester, Pa.—The News of the 18th 
inst. says: “ Robert M. Simons yesterday went 
to Philadelphia to visit a young inventor who 
has a device for running cars without trolley or 
storage battery, thecurrent being communicated 
through a metallic strip along the ground be- 
tween the tracks. Mr. Simons, after making a 
careful examination of the scheme, came home a 
convert to the system, and he will advocate the 
adoption of it on a Kansas road in which he is 
interested.” 


Brooklyn, N. Y.— The president of the Elec- 
trical Subway Commission. Prof, George W. 
Plympton, reports that the total length of elec- 
trical condnetors of all kinds within the city 
limits at the present time is 15,840 miles, of which 
there is either in conduits underground or sus- 
pended to elevated roads a length of 9,380 miles; 
on poles and housetops, 6.460 miles, about 870 
miles of which belong to the fire aud police de- 
Be cee oun buried during the year, 1,960 
miles. 


Columbus, Ohio.—Martin Dodge, of Cleve- 
land, formerly president of the Obio Road Com- 
mission, has in his mnda project for gridironing 
the State with electric roads. He thinks the 
time is ripe for an act under which the State and 
the counties may join hands, and construct elee- 
tric roads between all the county seats in the 
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State; the lines to be operated by private enter- 
prise on lease after they have been built. He 
would have the countics pay half the expense of 
the immense work and the State the remainder. 
He estimates that this would require 4,000 miles 
of road and would cost over $20,000,000. 


Oshkosh, Wis.—J. K. Tillotson reports that 
articles of incorporation are being drawn up for 
the Wisconsin Interurban Street Railway Com- 
pany, whose capital stock is $1,000,000. The 
following are the directors of the company, as 
given by Mr. Tillotson: George H. Ketcham 
Toledo, O.; George J. Kobusch, secretary, trease 
urer and general manager of the St. Louis Car 
Company, St. Louis; Otto Van Schrader, secre- 
tary, treasurer and genera) manager of the 
Rankin & Fritch Foundry and Machine Com- 
pany of St. Louis; Chas. E. Loss of C. E. Loss 
& Company, contractors, Chicago, Ill.; Worman 
McCarty of the Westinghouse Electric Com- 
pany, Toledo, O.; F. M. Ohl, Toledo, and W. C. 
Gotshall, St. Louis. 


Wappingers Falls, N. Y.—On the completion 
of the electric railway connecting this village 
with Poughkeepsie, on the 16th inst., the citizens 
tendered a reception and banquet to James W. 
Hinkley, president of the Poughkeepsie and 
Wappingers Falls Electric Railway, who was the 
leading spirit in the enterprise. About 150 of 
the prominent citizens of Poughkeepsie and the 
Falls were present, and after the banquet the 
large list of toasts brought out the happiest 
eftorts of those who were called upon to speak. 
Each toast on the list was supplemented by ap- 
propriate lines from the poets, those affixed 
to ‘‘Our Merchants” being: ‘ Really if a man 
won't let us know that he’s living, he’s dead, or 
should be so.” 


Los Angeles, Cal.—The Firpress states that 
the long talked of electric railroad between Los 
Angeles and Santa Monica is rapidly approach. 
ing the point of materialization. In brief, the 
plan is the utilization of the old Los Angeles and 
Pacific Railroad by a corporation to be formed, 
which is understood to be practically the same 
as the Los Angeles Consolidated Company. A 
contract of sale has been signed by the owners 
of the old Los Angeles and Pacific, whereby on 
certain terms they transfer all the property to 
Mr. Stevens, a well-known capitalist of San 
Francisco, who is operating in behalf of the Los 
Angeles and Pasadena Electric Railway Com- 
pany, which is part of the Consolidated, the ob- 
ject being to make a continuous line through 
this city from the mountains to the sea. 


New York.—-A test was made at the residence 
of the inventor in this city, on the 19th inst., in 
the presence of a number of newspaper men and 
capitalists, of a new telephone system. The test 
was made over & Wire in resistance equal to 3,000 
wiles of line wire, and the result was considered 
by all who were present eminently satisfactory. 
It is said that this telephone has been made to 
speak over an ordinary telegraph line 230 miles 
in length, and that by means of it conversation 
can be carried on at a distance of thousands of 
miles without repeaters. It is claimed that the 
Bell instrument cannot be made to speak over a 
telegraph wire, but requires for the production 
of the voice specially prepared and costly 
wires, known as a metallic circuit. The new 
system is the invention of Dr. William Marshall, 
and is entirely novel in construction and prin- 


ciple. 

Chicago.—The electric road now being con- 
structed on West Monroe street is exciting 
curiosity. The franchise prevents the company 
from using the overhead trolley system ; an un- 
derground conduit is not in the plan, and the 
builders will not tell what system is to be used. 
The presumption is that some new form of 
storage battery is to furnish the motive power.— 
Ata meeting in this city of the creditors of El- 
mer D. Roberts, of Racine, Wis., a proposition 
to pay 50 cents on the dollar, submitted by Mr. 
Roberts, was accepted. The creditors represent- 
ed were: The New York Insulated Wire Com- 
pany. Metropolitan Electric Company the Cen- 
tral Electric Company, the Buckeye Lamp Com- 
pany, the American Reflector Light Company, 
Williams & Schreader, and Kohler Bros., all of 
Chicago, and the First National Bank, the Com - 
mercial Bank, and Racine Hotel, of Racine, Wis. 


Boston, Mass.— The Traveller states that ‘‘ the 
director of the Museum of Fine Arts has re- 
ceived from N. S. Amstutz, Cleveland, Ohio, a 
specimen of work done by means of his marvel- 
ous new invention, the transmission of an en 
graving by telegraph. A process reproduction of 
a photograph of a man Is shown on one page of a 


small sheet, and on the opposite page isthe same 
portrait after it wassent by telegraph The copy 
is sufficiently like the original engraving to he 
recognized asa portrait of the same person, al- 
though it is misty. The two portraits may by a 
little poetic license be said to resemble each 
other as the mist resembles the rain. The secret 
of Mr. Amstutz’s invention is, of course, not re- 
vealed, but it is claimed that it is very simple and 
not expensive, and that almost any telegraph 
office can do the work without costly extra equip- 
ment.” —The State Gas Commission has cut down 
the amount of bonds which the Boston Electric 
Light Company wants to issue. ‘he company 
proposed $900,000, but the commission approves 
only $600,000, to be issued under restrictions. 


Lalanche Porous Cup. 


The Central Electric Company have placed on the mar- 
ket a Lalanche Porous Cup, having the date on which it 
Was Made stamped on the outside. Every one using these 
will appreciate this as it is frequently a great convenience 
to be able to determine why a cell fails or to know that it 
has failed much sooner than 1t should under ordinary cir- 
cumstances. Knowing the date ‘of Its manufacture. it 18 an 


easy matter to determine whetner the difliculty rests with — 


the Porous Cup itself The Central Electric Company are 
sending out the supplements to their large catalogue. 
This gives over 100 pages of new and additional Electric 
Appliances. The most cursory examination reveals the 
evidence of careful selection and discrimination in adding 
new material to their already extensive line. The Central 
Electric Company’s addiess 1s 173-175 Adams street, Chi- 
cazo. 


Partridge Motor Brushes. 


The Partridge Carbon Company, Sandusky, O., whose 
spectalty is High-Grade Motor Brushes, report a splendid 
improvement in trade all along the line. Their brushes 
are now in use On nearly every one of the best railway 
systems of the country, and the satisfaction is such that 
wherever introduced an increased trade follows. 


Dixon’s Penclis. 


The editor acknowledges with full appreciation the cus- 
tomary Christmas reminder of a box of assorted pencils 
trom the Jos. Dixon Crucible Company. They are of a 
high quality, and the toughness of thé leads prevents 
much profanity in the sanctum. 


' INCORPORATIONS. 


A company bas been incorporated under the general in- 
corporation act of Maryland to construct an electric rail- 
way from Reistertown to Union Mills, Carroll County, Md. 
The road is intended to be a link In the lines exterding 
from Baltimore to Gettysburg and will be nineteen miles 
long. Capital stock, $250,000. Directors: T. Herbert 
Shriver, of Unton Mills; Gov. Frank Brown, George R. 
Webb, of Baltimore; Charles E. Stewart, Wm. B. Thomas, 
George W. Albaugh, John L. Relfsnider, Edwin J. Lawyer 
and Charles C. Gorsuch, of Westminster, Md. 


The Susquehanna River Electric Company of Baltimore 
City, Baltimore, Md.—to transacta general business in 
electrical appliances, merchandise, lands, etc. Capital 
stock. 100,000. Incorporators ;: Moses H. Houseman, Geo. 
K. McGaw, Winfleld J. Taylor, of Baltimore, and Charles 
R. McConkey, of Peach Bottom, Pa. 


The Mutual Electric Lignt Company, San Francisco, 
Cal.—to generate, transmit and sell electric light, heat 
and power ; manufacture and deal in telephones and doa 
telephone business, Capital stock, $500,000. Promoters 
Thos. R. Henshelwood, John B. Halsed, Cyrus C. Dow, 
San Francisco. 


The Keosauqua Canal and Water Power Company, Keo- 
sauqua, lowa—to erect and utilize a wafer power and 
generate electricity or compressed air. Promoters: Ben 
Johnson, W. M. Mcintosh, H. E. Duckworth, C. W. Casner, 
Jas. Anthony, Keosauqua. 


The Phenix Electric Supply Company, Warren and 
Youngstown, Ohlo—to deal in electrical supplies of all 
kinds, manufacture electric lamps, supply electric light 
and power, etc. Capital stock, $1,000. Promoters: War- 
ren B. Swager, Warren L. Swager, Wm. F. Corbin, Herbert 
M. Miller, David W. Campbell. 


Castle Rock Electric Company, Castle Rock, Wash.—to 
Operate electric ligh! and power plant. Capital stock, 
$1,000. Promoters: C. E Forsyth, A. S. Forsyth, H. V. 
Gates. 

The Valparaiso Gas and Electric Company; Valparaiso, 
Ind.—Supplytng gas and electric light. Capital stock, 
$120,000. Promoters ; Jesse Scribner, Otis E. Turner, Oscar 
H. Olsen. 


The Deal Lake, Asbury Park and Ocean Grove Transit 
Company, Asbury Park, N. J.—to build, equip and operate 
araliway for the transportation of passengers and freight 
In Neptune and Ocean townships, New Jersey, which en- 
brace Long Branch, West End, Elberon, Darlington, Loch 


Arbor, Interlaken, Asbury Park, Ocean Grove, Bradley 
Beach and Avon-by-the-Sea. The road is to be operated 
by the trolley system. Capital stock, $150,000. Incorpo- 
rators: Halsey M. Bennett, of Bloomfield, N. J-; William 
E. Cottrell, of Newport News, Va.; R. Ten Broeck Stout, 
Joseph C. W. Stout, Wesley B. Stout, of Asbury Park, 
and others. 


Empire Light and Power Company, at Quincy, Ill. Cap- 
ital stock, $25.000. Incorpora ors : Isaac L. Faucett, Harry 
O. Chandler and John B. Wheeler. 


The Delany Heater and Rheostat Company at Newark, 


N. J.—to manufacture and sell rheostats and electric heate | 


lug apparatus in South Orange and New York City. Capi» 
tal stock, $100,000. Incorporators: Roderick Kobertson, of 
East Orange, N. J., aud Frank W. Tappan, John C. Tom. 
Linson, Edward ‘I’. Birdsall aud Ezra T’. Gilliland, of New 
York. 


Alticles of consolidation have been filed at Albany, of 
the Susquehanna Electric ‘Traction Company with the 
Waverly, Sayre and Atheus Electric Tracticn Company, 
forming the Waverly, Sayre aud Athens Traction Com-. 
pany. Capital stock, $200,000. Directors: S. B. Broadhead, 
of Jamestown, N. Y.; F. K. Harris and A. C. Robertson, of 
Athens, Penn., and William L. Watrous and Michael Quig- 
ley, of Waverly. 


The Corning Traction Company, Corning, N. Y.-to 
construct a street surface electric road between Corning 
and Painted Post. Capital stock, $40,000. Directors : Fred. 
E. Lyford, Percy L. Langf, Clay Clapp and Frederick B. 
Hawkes, of Waverly, Tioga County; D. N. Johnson, of 


Ithaca ; Nathaniel C. Harris, F.K. Harris, Charles Kellogg, 


and A. C. Robertson. of Athens. 

Tbe White Hall Electric Company, White Hall, lil.—to 
furnish electric lights and electricity to propel machinery: 
Capital stock, $10,000. Promoters: Gilbert S. Vosseller, 
Orlando F. Griswold, Henry W. Hand. 


Woven Wire Brushes. 
The Belknap Motor Company of Portland, Me., are the 
patentees and manufacturers of the best Woven Wire 
Brush on the market.—[Aa@v. 


—_—_ 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED DECEMBER 18, 1844. 


ELECTRIC RAILKOADS AND APPLIANCES. 
530,956. Hand Operating Mechauism for Electric Locomo- 
tives. Andrew W. Mitchell, Boston, Mass. Filed 


April 14, 1892. | 
530,954. lrolley-Wire Finder. Frederick F. Meyer and 
Filed March 1H, 


wiliam S. Meyer, Newark, N. J. 
1894. . 
581,052. Controler- Handle. Henry Mittelsdorf, Orange, 
N.J. Filed Aug. 29, 1894. 
581,151. ‘Trolley-Track. William H. Brodie, Brooklyn, N.Y. 
Filed Oct. 4, 1894. 


531,268. Brake and 
Andrew W. Mitchell, Boston, Mass. 
1 


84. 
531,291. Guide for Trolley-Wheels. William H. Dicker- 
hoof, Cinciunati, Ubio, assignor of one-half to Geo. W. 
pollock, same place. KFilea July 23, 1894. 


ELECTRIC LIGHTS AND APPLIANCES. 


531,146. Signal-Lamp for Electric-Rallway Cars. Charles 
H. Baker, Detroit, Mich. Filed April 24, 1894. 
581,159. Spark-Arrester for Arc Lamps. Edwin M. Clark, 
Detroit, Mich. Filed April 24, 1894. 
531,268. Incandescent-Elecuric-Lawp Socket. Charles H. 
Balsley, Connelsville, Pa., assignor of one-fourth lo 
G. W. Bryner, same place. filed April 20, 184. 
TELEPHONE AND TELEGRAPH APPARATUS. 


530,957. _Finger-Board ‘Telegraph-Key. Elmer E. Mullinix, 
Burlingion, Kans. Filed July 31, 1894. k 

531,078. ‘kelephone Speakiug-'lube system. Thomas t» 
Wales, Jr., Boston, Mass., assignor to the American 
Bell Telephone Company, same place. Filed Aprils, 
1894, St. 

531,194. Telephone-Transmitter. David A. Kusel, ` 
Louis, Mo. Filed Aug. 6, 15%. 


SIGNALING AND ALARM DEV.CES. 


530,975. Circult-Closer for Burglar-Alarm Systems. Alfred 
Stromberg, Chicago, lll. Filed May 44, 1894. bl 

530,976. Burglar-Alarm Syetem. Alfred Stromberg, Chl- 
cago, lil. Filed May 24, 1894. J 

531,284. Electric Block-Signaling System. Adoniram i 
Wilson, Port Chester, N. Y., asstgnor to the Hall Sign 
Company, of Maine. Filed May 14, 1894. 

MEASURING INSTRUMENTS. 


531,006. Dynamometer. Rolf J. Rolfson, San Francisco, 
Cal. Filed Oct. 4, 1893. heim 

531,153. Electric Mcter. ‘'heodore Bruger, Bockenbe i 
near Frankfort-on-the-Main. Germany AS EOL 
Hartmann & Braun, same place. Filed June 2, ! 


MISCELLANEOUS. 


530,951. Electric Conduit. Thomas T. La Pointe, ey 
H. Flanagan and Charles A. Thompson, New Haven, 
Conn. Filed Nov, 23, 1893. ‘aakey 

531,002. Electric Program Clock. Jobn L. Meon 
Waynesborough, Pa., assiguor to Frederick F 
Filed Sept. 13, 1893. San 

581,005. Electric Converter. Frank C. Priestly. * 
Francisco, Cal. Filed Feb. 16, 1894. drew 

531,109. Klectric Belt. Louis F. Fuller and An 
J. Taylor, Norfolk, Va. Filed Aug. 8, 18%. vice 

581,130. Electrical Switch Setting and Locking p nor 
Karl Modercgger. Vienna, Austria-Hungary, 85! 8. 
to Siemens & llalske, Berlin, Germany. Filed Fed. 

531,143. Apparatus for Electric Heating, smelting ani 
Separaiing. Joseph W. Woodfolk and John C.V 
ton, Nashville, Tenn. Filed Dec. 12, 1893. = pawan 

531,214. Electric Satety Appliance for Railroads. 

L. Orcutt, Somerville, Mass. Filed Nov. 2, 1898. 


Power Controller for Electric Cars. 
Filed Jan. 22, 
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N. E. L. A.—The next annual meeting of the 
National Electric Light Association will be 
held at Cleveland, O., February 19-21, 1895. 
Every concern interested in either lighting or 
railway work should be represented in the 
membership of this body, and should have at 
least one representative at the Cleveland meet- 
ing. The Secretary is Mr. Geo. F. Porter, 136 
Liberty street, New York. 


EDITORIAL NOTES. _ 


General The closing days of 1894 were 

Electric. marked by a renewal of gossip 
concerning the G. E. Company, its present cone 
dition and future prospects. Common sense is 
absent from most of the comments of the daily 
press, of the financial reports and of the specu- 
lators. 

Notwithstanding the disastrous career of the 
company, the proven falsity of all the official 
statements given out since June, 1892, the mys 
terious influence of the names of the directurate 
seems to be almost as powerful a8 ever and the 
public are overawed. This influence spplies as 
well to the daily papers, which seem utterly 
afraid to look into the affairs of the organization 
and print the facts. 

If asimilar business had been conducted by 
men of only ordinary standing in the commu- 
nity there would have been such a searching in- 
vestigation into the cause of the collapse and the 
robbing of the public of millions of money that 
New York would not have been 4 comfortable 
place for the responsible parties to live in. 

The stockholders themselves seem afraid to 
make any protest, holding perhaps that it isin- 
deed an honor to be humbugged by the ‘' Finest 
Board of Directors in America.” 

Notwithstanding all reports to the contrary, 
the affairs of this concern have not improved one 


iota since January |, 1894. The improvement 
claimed is a delusion and does not rest on a basis 


of fact. 
It is undoubtedly true that the debts, so far as 


they ever were allowed to appear on the books, 
are practically wiped out; there is probably 
$1,500,000 to $2,000,000 of bills payable, however, 
instead of the $300,000 claimed on January 31, 
1894. If the company is doing the business 
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claimed, and`paying on a `sixty-day basis, it is 
about $2,000,000. 

It is also trne that about $1,000,000 of bonds 
have been retired during the year; it is also true, © 
on the other hand, that the cumulative interest 
on the preferred stock is piling up a debt at the 
rate of $300,000 a year. 

But admitting that the debts are paid, that 
bonds have been retired, how has it been done 2. 
From profits in the business? - Certainly not. 


‘They have sold during the year » large amount 


of local secnrities, have cleaned up a number of 
bad accounts, and with the proceeds from these 
two sources they have reduced their debts and 
retired some bonds ? 

‘What will they do when their treasury assets 
are all sold. 

From the standpoint of the commercial cred- 
itors of the concern there is nothing to fear. 
But how about the stockholders? 

ELECTRICITY has devoted considerable stten- 
tion to this subject for the past month, and we 
are convinced that the reports given out from 
week to week ure no nearer correct than those 
which Lave preceded them—all proved to be 
false. 

If the stockholders had taken possession of 
their property eighteen mouths ago, thrown out 
the present management, elected capable busi- 
ness men, there would have been some chance 
for the establishment of a profitable business. 
The longer the present ring are left in coztrol, 
the fewer the chances become for the accom- 
plishment of any such result. There has been 
nothing but mismanagement from start to finish, 
and that mismanagement is more conspicuous 
to-day than ever. 

Changes in the situation, changes in the per- 
sonnel of the organization, have made a great 
deal of information available which could not be 
gathered accurately six months ago. 

There is no doubt that a thorough reorganiza- 
tion of the company is now at hand, entailing 
either an assessment of common stockholders or 
the wiping out of the stock. This is the opinion 
of the best-informed men both in Boston and 


New York. 
The next annual report will show an added 
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charge to profit and loss offabout $6,500,000, 
making nearly $19,000,000 all told. This will be 
the official estimate. It will be proved, when the 
stockholders make their intendcd investigation 
into affairs, to be entirely too small. Aud it may 
be stated now as a predestined fact, that the next 
report will be no more reliable than No. 1 or 
No. 2. 

If the first had been correct, it wonld have 
shown that no cash profits had ever been made, 
and that the payment of dividends was in defi- 
ance of law. Execrricity will be very much 
surprised if the honorable board of directors are 
not yet compelled to reimburse many invcstors 
because of the liability incurred in permitting 
the payment of unearned dividends. 

Our statements are based upon the opinions of 
men long connected with the company. knowing 
every detail of its methods of financieriug and 
bookkeeping, familiar with the quality of all 
its remarkable assets. 

A searching investigation of affairs by the 
stockholders is necessary. If they would recover 
any part of their investment, they must replace 
the present incompetent or dishonest manage- 
ment and put in charge men who wil] conduct 
the compeany asa legitimate manufacturing en- 
terprise instead of as an annex to the stock 
market, 

Whether any successful reorganizavuon can be 
brought about without radical legal steps is a 
matter of grave doubt 

The management of the company has Leen 
worse than incompetent. 

The interests of the common stockholders 
of the compauy have been ignored, their 
rights tran p'ed under fuot; the sole apparent 
aim of the directors is to prolong the life 
of the company for the sake of further oppor- 
tinities fur stock market speculation. 


The only reasonable explanation tu-day for 
postponing a confession of sbsolute failure is 
that the iusiders are making money for them- 
selves out of speculation in the stock, and that 
they desire to prolong their opportunities as 
long as the stockholders will submit. 


Every one of the leaders has made money. We 
make this charge with knowledge, and we defy 
Drexel, Morgan & Co., C. H. Coster and Charles 
A. Coffin to produce their records of transac- 
tions in G. E. stock and disprove it if possible. 

The entire career of the company has been 
marked with methods of dishonor and decep- 
tion. With eleven months of the fiscal year 
ended, with the certainty that the next report 
will be but one more disappointment to stock- 
holders, one more slap in the face to a confiding 
public, the offisersare filling the financial col- 
umns with rosy tales of huge business and great 
profits, when as a matter of fact it is known that 
the company is making no money, that prices 
are one-half what they were two years ago, and 
that while selling expenses have been reduced, 
the reduction in prices bas been more than 
enough to overbalance the entire charge for 
selling expenses. 

Among all the rot given out last week, noth- 
ing was sillier than the claim of a‘ price ar- 


rangement” with the Westinghouse Company 
which would allow of a profit. 

No arrangement of this kind could be made 
between the G. E. Company and any one of its 
competitors. The record of the former is such 
as to make it certain that it would not be lived up 
to one week. The days for bunce games of this 
nature have gone by forever. The independent 
electrical concerns have no further trades to 
make with the infamous organization which has 
cast discredit upon the entire range of electrical 
investments, disrupted the trade, and proved it- 
self unworthy of any confidence. 

The ccmpany is despised by its competitors, 
—b>yeotted by thousands of purchasers. The 
reason is not hard to find. It is found in the 
bulldozing methods which have characterized 
the sham Trust from the beginning. These 
methods are well known. The following exam- 
ple, which is authentic, will show, we think, to 
even a lay reader, just why it is that there has 
been no mourning for the G. E. Company’s 
collapse in the electrical trade. 

At the time of the G. E. consolidation the 
Denver Consolidated Company was buying every- 
thing from the G. E. Company, its purchases 
amounting to several thousand doliars monthly. 
The company was prosperous and had declined 
several overtures to mix itself up in financial 
deals with the Eastern people. Soon after com- 
ing to New York, Mr. Coffin called one of his 
egents into his private office and said to him : 

“You are pretty well acquainted at Denver, 
and we want some special work done there. 
You remember a few years ago we decided to 
start a small opposition company there, and they 
finally bought us out. We made a handsome 
profit. Now the Denver Consolidated Company 
has a capital of $1,000,000 and we must have 
some of it; it is good stock and pays 10 per cent. 
annually. Wethink you ought to go to your 
friends there and organize a new company. The 
Consolidated people would probably prefer not 
to be hostile to us and might give us about $250,- 
000 of that stock. You see, 1 know all of Mr. 
Rawlins’e (president of the Denver Company) 
financiil friends in the East, and might have 
some ipfinence on them in future deals of his if 
he chose to be unreasonable. Now, you go out 
to Denver and scorch them at thatend and I will 
burn them up at this end.” 

The methods of the highwayman are rarely 
successful when applied to commercial business. 

Whatever may be said to the contrary, ELEC- 
TRICITY speaks with full information in assert- 
ing that-- 

The stockholders would have got more money 
for their holdings if the company had gone into 
liquidation in August, 1893, before the treasury 
was gutte l, than they can now. 

That they can recover more to day than they 
can six months from to-day. 

That the entanglements of the concern with 
such subsidiary companies as the bankrupt North- 
west General Electric can never be unravelled 
except by the courts. 

That a thorough investigation will show that 
contingent liabilities of over $3,000,000 have 
never been referred to in the official reports, and 
that some of them will become pressing liabilities 
before April 10 next. 


Such an investigation would also show that, if 
valued by the best informed men in the elec. 
trical manufacturing and financiering lines, the 
assets of the company, as given in the last annual 
report, would be reduced by $20,000,000. 

The unfortunate and humiliating collapse 
proves beyond the possibility of dispute that 
Evectricity has been RIGHT in its contentions 
since August, 1892, that the attempt to form a 
Trust in the electrical trade would result in total 


failure, in loss to every investor who put money 
into the scheme. 


We have few mistakes to confess, no apologies 
to offer. 


ELECTRICITY has been right, and the General 
Electric Company has been wrong. 
* * * 
Those In view of the discussions 
Troublesome which have recently occupied 


Symbols. so much of the space of one of 


our contemporaries on the question of symbols, 
the following editorial from Zlectric Power is 
particularly pertinent: 


It seems as if electrical readers would have be- 
come tired out by this time by the large amount 
of writing and talk that has been going on in 
reference to the use of the new symbols intro- 
duced by Prof. Hospitalier. We should hesitate 
about again entering on this subject if it were not 
for one of these units which has recently caused 
us personal anxiety. On reading over the article 
on Reactance, by Messrs. Steinmetz and Bedell, 
at the May meeting of the Institute, we discov- 
ered a somewhat promiscuous use of the letter 
“J” which in the new system takes the place of 
“C,” meaning current intensity. The formula 
for reactance is variously given as equal to 


w L — ——; a L— ——, ete. Of course the first of 
C œw Cw 


these equations is the correct one, but probably 
owing to the fact that some of the “Z” type had 
a corner lopped off, it was difficult to distinguish 
in the proof whether it was meant for the letter 
u“ 7” or the figure “1.” These proofs are always 
very carefully revised by the secretary of the In- 
stitute, are read one or more times by the anthors 
themselves. and are sometimes given for criticism 
and correction to men who are especially fitted 
for sich work. In spite of this fact two of these 
incorrect equations have gotten into the Institute 
Transactions, and if something is not done to 
head off the advance, there is no telling how 
much profanity may be provoked by readers who 
take interest enough to study them out. On page 
773 of the November issue of the Transactions 


I 
occurs the equation A= w L — i and on page 
7 @ 


774 the same one is ugain used. Now the whole 
trouble in this article seems to have been caused 
by the change in using ‘‘ J” in place of " Cc” for 
the intensity of current, and we submit, if one 18 
going to run the danger of having the equations 
all twisted up by not being able to tell the differ- 
ence between the letter “Z” and the figure a, 
in proof, is it not better to stick to the usage 
of “C” for current and t A” for capacity, the 
same as of old? Mr. Kennelly’s argument that 
it were only courtesy that we adopt the letter 
“7” although almost every one on this side of 
the water as well as in England seems to have 
trouble with it, for the reason that foreign elec- 
tricians submit to the introduction of unfamiliar 
letters on their own account, should not hold 
good in a case where actual danger of error seems 
apparent. 


It seems to us that no further or better argu- 
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‘ment is needed than here presented that the ob- 
noxious “Z” for current intensity should be 
banished from our thoughts. When the proof 
has passed through such careful hands as Mr. 
Pope’s, been revised by two of the most pun:til- 
ous scientists, the authors, Messrs. Steinmetz 
aud Bedell, revised again by other members of 
the Institute, and finally passed to record in an 
erroneous shape in the 7’ransactions of the Iusti- 
tute; when further, after error was suspected 
and the published article again submitted to the 
authors for information as to whether the error 
existed or not, and was again passed back with 
the endorsement O. K., notwithstanding that the 
error still remained,—we think (hat it is amply 
proved that confusion is likely to occur if any 
such notation is accepted. 

Hous-Keunoolly says that ‘‘ Z” should be ac- 
cepted for the sake of courtesy !!! And the 
Electrical World, of course, says '‘ Amen.” The 
latter journal, in its blind zeal to catch on, 
rushes into every open door that it comes across, 
hoping that if it misses 99 times it may strike it 
right the 100th time, and we hope it will, but the 
remaining chances are becoming few. 

Courtesy if judiciously practised is a most com- 
mendable thing, but it may be carried too far, as 
the fly said to the spider. 

We believe Hospitalier’s notation is, in general, 
a good one, but we do not understand that he in- 
sists upon its standing just as it is in every detail. 
He has given this matter more thought, perhaps, 
than any one else in the world, and has offered 
his results tentatively to the public. We know, 
however, that he is willing to receive suggestions 
and criticisms, and if convinced that any changes 
would be for the better would be the first to ac- 
cept them. | 

The ludicrous side of the whole thing is that 
Hous-Kennoolly thinks suggestions from certain 
quarters are laws, and the Electrical World, after 
having heard the Lulu bird sing “ Thumbs up,” 


turns thumbs up also.” 


* * * 
It was just fourteen years ago 


last Christmas Eve that Mr. Ed- 
ward M. Fox, a reporter on the 
New York Herald, went to Menlo Park to write 
up the first press exhibit of the successful result 
of Edison’s work in perfecting the incandescent 
lamp. 


History. 


The matter was kept secret up to that time 
through an arrangement between Mr. Fox, Mr. 
Charles Orr (the city editor) and Mr. Edison. 

The Herald had a great scoop, and Mr. Orr 
and Mr. Fox were congratulating themselves 
over it when the paper went to press. 

Suddenly Mr. T. B. Connery, the managing 
editor, appeared, with tears in his eyes, exclaim- 
ing : 

“My ——, Orr, what did you mean by accept- 
ing this electric fake? What were you thinking 
of? The idea of lighting a room by electricity 
from suspended wires! It is ridiculous. How 
could you be so taken in? Was Fox drunk 
when he wrote this? What will Mr. Bennett 
say? What can the //erald say to square itself ? 
We are all ruined ! 

Contrary to popular belief, this first //erald 
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article was not paid for. It was printed as genu- 

ine news, which it was, and a very good story it 

made. 

Subsequently, however, Mr. T. B. Connery, 
the doubting Thomas, was forced toresign under 
a cloud, charged with having accepted pay for 
giving an undue amount of space to Edison and 
the incandescent light. He is now doing literary 
drudgery in this city. 

Mr. Fox subsequently went to England in the 
interest of the Sims-Edison torpedo project, ani 
has lately returned to New York from Russia 
where he has been engaged in promoting the 
Harvey process of tempering steel. 

Mr. Orr is now managing a successful news- 
paper syndicate in this city. 

i * * * 

Dr. Schuyler S. Wheeler, in his 
Multipolar communication printed last week 
Machines. bearing upon the discussiou of 

Mr. Dunn’s Institnte Paper, refers to what he 

terms an error of Tesla's in attributing to Mr. 

Edward Weston a great deal of important early 

work on multipolar machines, and says particu- 

larly of tte windings referred to by Mr. Dunn: 

‘I was surprised to hear them attributed to 

Weston, especially as I was not aware that he had 

ever done much in multipolar construction.” 

It is to be regretted that Dr. Wheeler did not 
make this statement at the discussion, and hence 
that Tesla was not called upon to make more 
clear the sources of his information in regard to 
Weston’s work in this line. 

The fact is that Mr. Tesla was right, and that 
Dr. Wheeler is evidently misinformed. 

Weston began building multipolar machines 
for electroplating purposes as early as 1875. 
Before 1881 his company had sold over 2,000 of 
them, and also a few multipolar light machines. 

Mauy of his patents, covering some of the 


Early 


very features referred to, were issued as early as 
1877. 

There should be alittle further discussion of 
this subject, and we hope Mr. Tesla, or Mr. 
Weston himself, may be heard from in regard 
to it. 


Under the Searchlight. 


Views and Upinions on Timely Topics. 

THERE was a well-defined rumor in the es- 
tablishment of J. P. Morgan & Company on 
Saturday last that the Bate Refmgerator case 
was to be decided on Monday next adversely to 
the G. E. and Bell Telephone interests. This is 
probably correct. 

Mr. Fish must have been misinformed; or 
was he talking through his 7j hat ? 

x * * 
This Is One Question. 


Our English contemporary, Industries and 
Iron, has this to say : 

A somewhat curious movement, of which we 
have by no means heard the last, is the ‘National 
Sehool of Electricity.” This concern is in- 
tended to cover America with teaching classes, 
claiming the support of Edison, Tesla and the 
most prominent scientifle men in the United 
States. Its scope appearsto be the foundation of 
local classes, with a curriculum similar to that of 
the City and Guilds of London Institute. The 
questions which have not yet been fully auswered 
are, What instruction will students receive in 


returo for their fees, and how far have the 
eminent men appearing on the “faculty” pledged 
en to work for and support the move- 
ment 


Avother question is, How much longer will the 
reputable gentlemen whose names are now bsing 
used to further a fraudulent scheme consent to 
be particeps criminis? Evrctricity having 
pointed ont the unenviable position in which 
these gentlemen have unwittingly allowed them- 
selves to be placed, quite a number have taken 
steps to put a stop, su far as they are concerned, 
to this frand. Strange to say, however, a few are 
still found who state over their own signatures 
that the use of their names as used is authorized 
by them and that they are members of the ‘‘hon- 
orary faculty.” Does “honorary ” mean ‘‘ hon- 
orable,” or does it mean $1,000 worth of stock P 

% * * 
We Never Touched ’Em. 


(From the Western Electrician.) 


The intiluence of ELECTRICITY on growing plants has 
been the subject of study and experiment at different 
times and by widely separated investigators. 


* % * 
Upholding ‘‘ Electricity’s’’ Course. 


The Harness electropathic belt has occupied 
the attention of the English law courts recently, 
and the last action in which it or its vendors are 
the principal features, has, we suppose, been 
fought and lost. The crusade aga nst electrical 
humbugs has been taken up by an esteemed 
American contemporary, which is engaged in an 
investigation of the ‘‘Electropoise,” a cure-all 
which has attempted to obtain a place on the 
English market, but does not seem to have been 
acclimatized. If our contemporary achieves the 
success due to its bold endeavor to unmask an 
‘‘ electrical ” appliance in which electricity plays 
no part, we can only wish it such success as has 
fallen to the lot of a London contemporary in its 
self-imposed and useful task.—Jndustries and 
Iron. 


The First Gun. 


a 


Judge Seaman Releases the Sunbeam Lamp. 


On Friday, at Chicago, Judge Seaman, in the 
United States Circuit Court, dissolved the injunc, 
tion against the Sunbeam Incandescent Lamp 
Company. 

Ex Solicitor-Genera] Aldrich appeared for the 
Sunbeam Company. 


ELECTRICITY extends the compliments of the 
season to the Sunbeam Company, and to the 
Messrs. Terry. May they live long and prosper. 


New Mode of Mill-Lighting. 


A new system of lighting has been introduced 
by Mr. Lester Betts, the manager of the Cal- 
cutta branch of the Oriental Telephone and 
Electrical Company, Limited, in the case of the 
Empress of India Cotton Mills, at Budge-Budge, 
which are entirely lighted from the ontside, 
special zinc fittings with 50 o. P. lamps being 
fitted to each window. ‘This system, which has 
proved a complete snccess, saves the extra pre- 
mium for fire insurance. 


Personal. 


Mr. John B. Wallace, of the Wallace Electric 
Company, Chicago, was in New York last week. 


Mcssrs. J. W. Godfrey, F. W. Harrington and 
J. B. Olsen, now with the New York India 
Rubber and Gutta Percha Insulating Company, 
are cosily settled in their new offices at 18 Cort- 
landt street. 


Mr. George J. Jackson, of the Norwich Insu- 


lated Wire Company, who was contined to his 
home for several days, is again able to attend to 
business, 
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Thermo-Electricity—Detecting a Difference 
of Temperature of One Five-thousandth 
ofa Degree—The Bolometer and the Meas- 
urement of the Temperature of Star- 
light—One One-hundred-thousandth of a 
Degree of Temperature. 


BY NELSON W. PERRY, E. M. 


It wae Seebeck who first noticed that when the 
junctions of two different metals were kept at 
different temperatures a current of electricity 
was generated, or more properly speaking, that 
an electromotive force or electrical pressure 
was generated, which would give rise tn an elec- 
tric current if the opportunity were afforded it 
by closing the circuit. Seebeck’s original sappa- 
ratus consisted of a bar of copper and one of 
bismuth, bent so that when the two were soldered 
together at their ends they formed a quadrilate- 
ral, in the center of which was suspended a 
sensitive compass needle. He found when one 
of these junctions was heated by a lamp that the 
needle within was deflected either to the right or 
' to the left, which indicated that an electric cur- 
rent was passing around the circuit composed of 
the two bent bars of metal. He found also that 
if he cooled the opposite end the result was the 
same, and that by heating one end and cooling 
the other the effects were intensified. In this 
and other ways he found that the intensity of 
the current was proportional within somewhat 
wide limits to the difference of temperatures of 
the two junctions, and that this current contin- 
ued unchanged so long as the diiferences of 
temperature were maintained. 

Further investigation showed that any two 
metals whose jurctions were unequally heated 
were capable of giving out like currents, but 
that they differed materially in their adaptability 
to this purpose, To electricity generated in this 
way Seebeck gave the name “ thermo-electri- 
city ” to distinguish it from clectricity gener- 
= ated in other ways. It is not to be supposed that 
therno-electric currents difler in auy way from 
other electrical currents, for they do not—the 
name merely indicates the method of genera- 
tion. 

In his original experimeuts, Seebeck found 
that when a junction of copper und bismuth 
was heated the current flowed /rom the bis- 
muth fo the copper. Birmuth is therefore said 
to be thermo-electrically positive to copper. 
Testing a large number of metals together, he 


arranged a table of metals in thermo-electrical - 


order as follows : 


—Antimony. Gold. Plstinum. 
Arsenic. Tin. Cobalt. 
Iron. Lead. Nickel. 
Zine. Copper. + Bismuth. 
Silver. 


This arrangement is such that every metal in the 
list ig thermo-elestrically }-ositive to that metal 
which precedes it, so that if any two of thera be 
soldered together and one of the Junctions be 
heated, an electric current will be generated that 
will flow from the one lowest on the list ¿o the 
one highest on the list. Since every metal is 
thermo-electrically negative to that which imme- 
diately follows it, the further apart the two 
metals selected are on the list the better the 
thermo-electric effect of heating their Junctions, 
and antimony and bismuth being at the two ex. 
tremes, will form the most sensitive or efficient 
thermo-electric battery pessible with the metals 
enumerated. 

Since Seebeck’s time, the list of substances 
from which thermo-electric currents can be gen- 
erated has been very widely extended, until it 


includes almost all] substances known to man that 
are capable of manifesting electrical qualities. 
In fact, the tissues of the human body, as well 
as those of the lower animals, manifest thermo- 
electric properties towards each other, and it is 
impossible for the slightest changes of tempera- 
ture to take place without the production of 
thermo-electric currents. Just how far these 
currents play an importent part in the animal 
economy, in sickness and in health, is not yet 
known, aud‘ probably never will be fully known, 
for we cannot imagine life under conditions 
wherein they will not be produced. When we 
understand that a muscle cannot move whether 
it be by volition or involuntarily; that the heart 
cannot beat, the lungs inhale or exhale air, one 
point of the body be even momentarily hotter or 
colder than another,without supplying the condi- 
tions for thermo-electric currents,we will under- 
stand that the very conditions of life are those 
which postulate thermo-electric currents. Nor 
are they absent in death, for the tissues still re- 
main, and differences of temperature will always 
exist. Electricity is not, therefore, life, a3 some 
empiricists would have us believe, for if that 
which is present in life exista also in death it 
cannot surely be the essence of life. 

But one of the chief points of interest to the 
physicist in the phenomenon of thermo electri- 
city is that it affords us a means of direct con- 
version of heat energy into electrical energy. In 
the dynamo machine we have a direct conversion 
of mechanical iuto electrical energy, but through 
what along cycle of changes do we get our me- 
chanical energy from cur fuel? We burn our 
coal, and by means of the chemical energy of 
combustion produce heat energy. Much of this 
is wasted up the chimney, but a small portion of 
itis taken up by the water of our boilers and 
takes the form of steam. ‘This is carried to our 
engines after considerable losses from radiation, 
etc., aud there with further losses, due to friction, 
leakage and condensation, is converted into me- 
chanical energy. ‘The losses due to these various 
steps are so grest that the best we can do now 
with the largest triple expansion condensing en- 
gines is to obtain about 13 per cent. of the energy 
we started with in the coal in the form of me- 
chanical energy. To convert this small remainder 
into electricity by means of the dynamo, which 
is the most efficient method we have at present, 
involves a further loss of from 5 to 10 per cent. 
uuder the most favorable conditions, and from 
15 to 25 per cent under usual conditions, so that 
it is seldom that we get as much as 10 per cent. 
of the energy of our coal in the form of electri- 
city. If on the other hand we could convert 
heat directly into electricity, most of these 
losses would be obviated at once, and where we 
now get but 10 lamps from a given quantity of 
coal, wemight be able to get 50 or 75. This 
prize—the discovery of # means for the direct 
conversion of heat into electricity—-has been too 
great to have escaped the notice of investigators, 
and the thermo-electric battery seemed to offer 
a solution of the problem, but it is found that 
the losses by this method are far greater even 
than those involved in the steam engine and its 
accessories. At least they have thus far proved 
so, but the hope has not been entirely aban- 
doned that some combination of elements will 
yet be found by which electricity may be 
economically generated from heat by thermo- 
electric means. 

When two metals are soldered together as de- 
scribed they form what is calleda thermo-electric 
cell or couple. Any number of these cells may 
be connected up together in the form of a bat- 
tery In the same way as galvanic batteries are 
connected up—in series to increase the voltage, 
or in multiple to increase the current strength. 
In thermo-electric batteries the cells are usually 
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connected up in series and so arranged that the 
odd numbered janctions all face one way and the 
even numbered junctions face the other way, so 
that the proper ones may be simultaneously 
heated and cooled by applying hot and cold sur- 
faces to the opposite endsof the pile. Fig. 1 rep- 
resents a thermo-battery, or thermopile as it is 
usually called, consisting of alternate bars of 
bismuth and antimony. Now if the odd juno. 
tions, 1,3, 5 and 7, be eitber heated or cooled to 
a greater degree than the even ones, 2, 4, 6, and 
the terminals of the two end bars be connected 
by a wire, a current of electricity will be caused 
to flow around the circuit and will give indica- 
tion of its presence by the deviation of the needle 


Fie. i. 
of a galvanometer (7, if the latter be placed in 


the circuit as shown. Fig. 2 is a much more 
compact form of thermopile, such as is usually 
employed in physical investigations. The our- 
rent generated, even where the number of cells 
is very large, as in Fig. 2, is exceedingly small, 
but by means of a delicate galvanometer even 
infinitesimal currents can be detected, and we 
have thus a very sensitive electrical thermome- 
ter, for if one end of the thermopile be turned 
towards and the other away from a source of 
beat the alternate junctions will be heated un- 
equally and a current will result. According to 
Melloni, so small a difference of temperature a8 
sobo Of a degree of temperature can thus be 
certainly detected. Jew of us realize what this 
is, for the human system is scarcely conscious of 
changes of temperature of less than two or three 
degrees, and ordinary mercurial thermometers 
are only graduated to single degrees—oftener to 
two degrees. But when it is known that by 
means of such an instrument, which is shown 
ready for use in Fig. 8, the passing of a man on 
the other side of the street can be readily 
detected by the increase of temperature of 
that side of the pile, due to the heat radiations 


Fig. 3. 


from his body, some conception can be formed of 
its delicacy. lIn this instrument, Fig. 3, P is the 
thermopile; m and n are two binding posts con- 
nected with the extreme elements of the pile and 
to which the wires a and b leading to the galva? 
ometer are attached; C is simply è large con! 

tube intended to collect the heat radiations 
emanating from the heated body and to concen- 
trate them upon one end of the thermopile. Thus 
it will be seen that this instrument which 18 of 
extreme delicacy is also extremely simple, It 
also so reliable that it has been of the utmost 
service in physical investigations of various 
kinds. By means of this instrument we can 
readily prove that each of us as we walk around 
carries with him an enveloping cloud of infiuence 
extending in all directions into free space—™ 
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visible to the eye, it is true, but readily capable 
of measurement, as we have seen. Were this 
clond or halo sufficiently tangible for our crude, 
npaided senses to disclose, we might see the haze 
or ghost of our friends long before we could 
penetrate its veil and see them in propria persona. 
How strange the sensation would be were we 
suddenly gifted with thé power to discern these 
radiations, to watch the ceaseless throngs on a 
busy thorougrfare! We would see not the 
people themselves who formed the center of 
radiation, but rather would we see large spheres 
many feet in diameter dodging here and there, 
striking each other without collision—passing 
trrongh each other without the disturbanve of 
either—and then, if our sight were keen enough to 
penetrate these spheres, we could see that each 
was actuated by a sentient human being bent on 
business of his own which conflicted with that of 
his neighbor no more than did his surrounding 
sphere interfere with or distort the surrounding 
spheres of those with whom it came in contact. 
Verily, there is an unseen universe of which the 
layman has little knowledge, simply because 
there are no human senses by which it can be 
appreciated. Science, however, is coming to our 
aid and furnishing us ears to hear that which we 
cannot hear and eyes to see that which we cannot 
Bee. 
It must not be surmised that these spheres are 
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spheres of heat, as the term is popularly under- 
stood. Heat rays like light rays will pass through 
a lense of ice without melting it, and by this 
means may be concentrated toa focus so as to 
ignite combustible substances. 

* All of the heat which the earth receives—the 
warmth of the sunshine--passes unmodified 
through over 92,000,000 miles of space supposed 
to be at atemperature of over 400° below zero, 
yet it produces no effects of sensible heat until it 
strikes our atmosphere. Heat, then, in the ab- 
stract is bnt a mode of motiun of the all-pervad- 
ingether. Itis but the ripples in this vast ocean 
which extend out intoall space in ever-increasing 
concentric spheres from the central heated body, 
and differs only from light in the length or fre- 
quency of these waves. When these heat waves, as 
we shall call them now, strikea retarding medinm 
such as ordinary matter they give up their energy 
to the molecules of the latter and we have the 
Phenomena of sensible heat. Allethereal waves 
are thus capable of being retarded by common 
matter and their energy degraded into heat, and 
by the phenomena of heat only are we able to 
recognize many of these. For those waves of a 
higher frequency we have a special sense organ, 
viz., the eye, but even these when falling upon a 
black substance, or anything else that will not 
totally reflect them all, are also degraded into 
heat and become sensible as such also. 

- Ina previous chapter I endeavored to explain 
by means of a water analogy the rationale of the 
Phenomenon of electro-magnetic induction, 
whereby when these etheric waves were inter- 
cepted by a closed electrical conductor alternat- 
Ing currents were induced in that conductor cor- 
responding in frequency with the oscillating 
electrical current which originally gave rise to 
the etheric waves. These etheric waves were of 
exactly the same kind as the heat and light waves 
Which are now being discussed, except that as 
Produced artificially they were much longer. I 
endeavored to point out that if by artificial 
means we could produce those waves with a fre- 
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quency of about 500,000,000,000,000 per second, 
and none others, we would have light practically 
without heat, viz., that our sense organ for light 
would respond to all of the waves sent out in- 
stead of to but a very small proportion of them, 
as it is able to do tothe heterogeneous waves sent 
out from an ordinary hot luminous body. 


But if these longer waves willinduce oscillating 
currents of electricity in conductors which 
intercept them, why will not the shorter heat 
waves and the still shorter light waves do the 
same thing? Simply for the same reason that 
the compass needle will not be deviated either to 
the east or to the west by ordinary alternating cur- 
rents—because of itsinertia. While electricity is 
not supposed to have either wight or inertia, 
when it is associated with matter it has some- 
thing very like it, and electricity at rest in an 
ordinary conductor, when impelled by alternat- 
ing impulses succeeding each other so rapidly as 
do those impressed upon it by heat and light 
waves, refuses to move in either direction as does 
the compass needle. But now supposing we con- 
struct a mechanism which will do for electricity 
what a check valve does for water, viz., permit 
its passage more readily in one direction than in 
the other, then if we impress upon our fluid rap- 
idly alternating impulses, those in one direction 
will be partially annulled by the valve, while 
those in the opposite direction will all be taken 
up by the fluid and motion will result in that 
direction. A junction between two dissimilar 
metals seems to be some such contrivance as 
this, and therefore when the electricity in the 
two bars is hammered in opposite directions 
billions of times per second, motion is prodaced 
in the direction of least resistance. This 
bypothetical valve, however, must work with 
equal or nearly equal rapidity with the impulses 
to be effective, and the fact that we get but poor 
results, electrically speaking, from the thermo- 
electric cell indicates that the limit of speed of 
the valve is already exceeded by the frequency of 
the heat waves. With light waves, which are of 
greater frequency than those which we call heat 
waves, we would therefore expect no results, and 
we find none until they have been retarded to 
the frequency of heat waves. - 

A mechanism sensitive to light has, however, 
recently been described by H. Luggin in a Ger- 
man scientific periodical, consisting of two 
platinum plates—one coated with bromide of 
silver immersed in a solution of bromide of 
potassium, and the other a similarly coated plate 
exposed to the light, by which it is stated that 
a rise of pctential of half a volt was obtained by 
exposure to diffused daylight. 

But since al] of the ethereal waves of which we 
are cognizant are exactly of the same kind and 
differ only in degree, and they all in swashing up 
against matter are capable of producing the same 
effect of heat, it is not entirely proper to dis- 
tinguish one class of them as heat waves, another 
class as light waves and a third as actinic waves, 
ete., for there is no strict line of demarcation be- 
tween them. A better appellation is the generic 
one of “radiant energy.” We may then define 
radiant energy somewhat as follows: All trans- 
verse waves of the ether which radiate from a 
center in all directions are propagated into space 
with equal velocity, viz., about 186,000 miles per 
second. When these waves follow each other 
within a given range of frequency their sensible 
eftects are chiefly heat. When they follow each 
other within another given range of greater fre- 
quency their sensible effects are chiefly optical, 
and when they follow each other with still greater 
frequency their distinguishing physical effects 
are chemical, but they all,of whatever frequency 
or other characteristic, may be degraded into 
sensible heat by being retarded or absorbed by 
material substances. Change of temperature. 


therefore, becomes our best yardstick for meas- 
uring radiant energy of whatever kind, and to 
Prof. Langley is due an instrument by which 
radiant energy is thus measured. To this instra- 
ment has been given the name of ‘‘ bolometer,” 
and in it we have perhaps an instrument of the 
highest delicacy of any which human ability is 
competent to devise. If we are astounded at the 
delicacy of the thermopile by which a change of 
temperature of s355 of a degree can be detected, 
what will be our state of mind when we learn that 
tovovo Of a degree of temperature van be accu- 
rately measured ? Yet that is exactly what the 
bolometer is capable of doing. 

Like the other instruments of extreme precision 
already described, this one is extremely simple— 
ridiculously simple. Every one knows that a 
metal wire offers more resistance to the passage 
of an electric current when hot than when cold. 
Every one also knows that when light strikes a 
blackened surface none of it is reflected and that 
in consequence the surface becomes heated. 
This is also true of other forms of radiant en- 
ergy, so that if we take a very fine wire and coat 
it with black pigment and concentrate the rays 
of radiant energy upon it, all of these rays will 
be absorbed and their energy degraded into 
heat, the wire will rise slightly in temperature 
and its electrical resistance be increased in pro- 
portion to this rise in temperature. It becomes 
necessary therefore only to compare the electri- 
cal resistances of the wire before and after it has 
absorbed the radiant energy under examination 
and the results sought for are obtained. 

By this means the energy transmitted by 
rays of light from Mercury, Venus, Mars, Jupiter 
and Saturn have all been accurately measured 
and that of the light from Aldebaran and Polaris 
brought within our ken. 


Effect of the Electric Arc on Carbon. 


In the course of the series of experiments un- 
dertaken with the electric furnace during the 
past two years, M. Henri Moissan has had ocoa- 
sion to deal with the vaporization of carbon. 
After having detailed his investigations before 
the French Academy of Sciences, he concludes 
as follows: (1) that in vacuum, as in ordinary 
pressure, carbon passes from the solid to a ZaAB- 
eous state without assuming a liquid form, and 
from this point of view it may be compared 
to arsenic; and (2) when gaseous carbon reas- 
sumes a solid form it always furnishes graphite. 
M. Moissan estimates, however, that carbon can 
be brought to a liquid state, but this phenome- 
non would only be produced under the action of 
more or less strong pressures, In the case of 
high pressures, 28 his previous experiments es- 
tablished, the density of the carbon would in- 
crease and the diamond would be obtained. In 
fact, he has been able to prepare small diamonds. 
Both at tbe Cape and in Brazil diamonds are 
found which possess no trace of apparent crystal- 
lization, and which have rounded forms such ag 
can be taken by a fluid maintained in the center 
of a “milky” mass. Carbon under pressure 
could then take up the hquid state and be solidi- 
fied as water, either by presenting a confused 


mass of crystals or by taking a rounded and 
amorphous form. 


Messrs. Crompton & Co., of London, Eugland, 
have placed on the market an electric fire radia- 
tor, consisting of a wrought-iron basket filled with 
fireclay balls, which partly hide a colored incan- 
descent lamp. The illusion afforded by this ar- 
rangement is that of a glowing coal fire in an 
open grate. The heat given ont does not come, 
however, from the lamp or the fireclay, but from 
resistances concealed in the sides and back of the 
grate. 
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DIOPTRIC GLASS SHADES.* 


et, 


BY A. P. TROTTER. 


There are certain inventions, such as automatic 
tramoar starters, railway-carriage station indi- 
cators and telegraphs for transmitting writings 
and drawings, which seem bound to be invented 
and re-invented at regular intervals. The reason 
is that they are not particularly hard to invent, 
and each inventor, because he does not see them 
in common use, thinks that he is doing original 
work, The construction of reflecting or refract- 
ing appliances for the diffusion, and more par- 
ticularly for the uniform distribution, of light 
is, I believe, another example of this class. These 
problems have been solved, and repeatedly 
solved, because up to the present there has been 
no real demand for them, because they are ex- 
pensive luxuries, and because there is generally 
some unforeseen difficulty in the way. 

The first attempt to distribute light uniformly 
is to be found in the patent of Smethurst & 
Paul, No. 2,654, 1802. They describe a reflector 
‘* that shall be so formed as to reflect those rays 
issuing from the flame of the lamp which with- 
out their interposition would fall in a direction 
in which they would be useless in such 
& manner as to diffuse and distribute them over 
the whole surface or extent of space to be 
illumined, so that the whoie of the light falling 
on every portion of such surface or extent of 
space, both from the direct rays of the lamp and 
after reflection from the reflector, may be as 
nearly equal and uniform as ie practicable.” This 
was a good beginning, but they merely at- 
tempted to superimpose a uniform distribution 
upon an area already unequally illuminated, and 
morcover, their reflector would not have fulfilled 
the problem, for they directed the rays at angles 
whose tangents are as 1, 2, 8, etc., instead of as 
J 1, /2,./8, etc. I went into this question of 
reflectors in 1888, and wrote an article in Jndus- 
triest on the subject. A reflector with an en- 
tirely wrong curve was patented a few years ago, 
but even this has not met with success. 

The method of diffusing and distributing light 
by means of prismatic corrugations on clear 
glass has been attacked by several inventors. 
The last example, that of MM. Psaroudski and 
Blondel, has been recently described in detail in 
the French electrical journals.t Two years ago 
M. Fredureau described a somewhat similar in- 
vention before the Académie des Sciences,|| but 
it is not quite clear whether he aimed at distri- 
bution or at concentration only. The specimen 
of his globe which I have seen appears to be 
suitable for directing most of the light down- 
wards in the neighborhood of the lamp. Some 
years ago, M. Weissenbruch prcposed, and pos- 
sibly made, some shades for the uniform distri- 
bution of ight; but I have never seen any ac- 
count of his invention. The shades of MM. 
Psaroudaki and Blondel are now being placed on 
the market by MM. Englefred et Cie., of Paris. 
Whatever work M. Blondel puts his hand to is 
sure to be well done, and F have no doubt from 
examination of the details of his system that 
the globes will do all that is claimed for them. 
My own work in this direction has been heard 
of now and then, but the reasons why the shades 
themselves are practically unknown and forgot- 
ten may be worth relating in connection with 
this recent invention which so closely resembles 
them. As no account whatever hus been pub- 
lished of my dioptric shades, I venture to give 
their histury as briefly as possible, for the pur- 
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pose of comparıng my experience with the pros- 
pects of this latest invention. 

In 1879 I saw a short article, or letter, in some 
technical journal for which I have more than 
once searched, but which I have never seen 
again. The excess of light in the neighborhood 
of a lamp-post—an arc lamp I think—was pointed 
out, and some suggestion was made for distrib- 
uting the illumination, probably by reflectors. 
Soon after this I sketched an arrangement of 
prisms, but did not spend much time upon the 
matter until 1880. I only hope that MM. 
Psaroudaki and Blondel used some such device 
as that which I employed for the laborious cal- 
culations. In Deschanel’s Physics, a graphical 
construction is given for finding the path of a 
ray through a prism. It is easy to convert this 
diagram into an instrument, and such an instru- 
ment” was made for me by the Cambridge Scien- 
tific Instrument Company in 1880. The curved 
faces of my prisms were calculated approxi- 
mately as polygons. One set of these, for a 
single pane of glass, ran into nearly 3,000 sepa- 
rately calculated angles. After visiting the Paris 
Electrical Exhibition in 1881, and finding noth- 
ing of the sort there, I applied for a patent, No. 
3,515. In July, 1882, I went round to four large 
manufacturers of flint glass ware, but after ex- 
amining my drawings, templates and plaster 
models, they all declared that it would be impos- 
sible to mould such things. One of them, on 
being asked the value of the refractive index of 
hie flint glasa (an absurd question to put to a 
glass maker), replied, ‘‘ Value ? why it has not 
got one !” But in August, 1882, Messrs. Greener 
& Co., of Sunderland, undertook to try the job, 
and the patent being too far gone to be pro- 
ceeded with, was again applied fcr in January, 
1888, No. 233. At about the same time the 
French, Belgian, Austrian, American and Ger- 
man patents were applied for. The German office 
objected that the idea was very old, and re- 
ferred me to descriptions of lighthouse lanterns. 
The otherst were granted, and were handed over 
to an agent, who, if 1 remember right, allowed 
them all to lapse without doing anything with 
them The first lantern was tried at the Millwall 
works of Messrs. Latimer Clark, Muirhead & Co. 
No photometric measurements were made, but 
it was evident that a certain distance from the 
lamp there was more light with the lantern than 
without it, but the weight of the glass was terri- 
ble. The manufacture was soon afterwards taken 
up by Messrs. Moore & Sons, of South Shields, 
who executed the difficult task of cutting the iron 
mould to the templates with great accuracy. The 
scientific part of the invention was described in 
a `‘ selected Paper” of the Institution of Civil 
Engineers, Vol. LXXVIII, p. 346. An excel- 
lent abstract of this, in French, with illustra- 
tions, appeared in La Lumtére Electrique, 
Vol. XLV, p. 98, October 18, 1884. No ac- 
count has ever been published in an English 
journal; the details are of purely optical interest. 

Seeing that I had in view two definite prob- 
lems, namely (1), the diffusion of light without 
the loss caused by ground glass or opal shades, 
and (2) the distribution of light as uniformly as 


possible over a definite area, and that I set about, 


it by simple geometrical optics, it is not surpris- 
ing that the French inventors, attacking the 
same problems by the same means, should have 
arrived at results which are in many details iden- 
tical with mine. I studied the question of diffu- 
sion (totally different from distribution) beeause 
it seemed likely iu 1881 that glow lamps when 
improved would be so bright as to be unbearable 
to the eye unless shaded. As a matter of fact, 
lamps were run then a good deal brighter than 


t“ Engineering,” Vol. XLVIL p.559, May 17, 1889. 
tT AInerican, No. 330,356, 18852 French, No. 153,303, 15853; 
Belglan, No. 60.328, 1583; Austrian, NO. 7.228, 1884. 


Vol. vil., No. 25 


n OUO O l 


was the fashion in 1898. My diffusion shades 
were cylindrical with a hemispherical bottom. 
Flutings were formed by mouldings, both on the 
outside and on the inside. To enable the moulds 
to strip, the outer flutings ran round in rings 
and the inner ones ran up and down. The 
French shades are globular, each half being ex. 
actly like the bottom of my shade. 

A circular fluting is not the best form, and the 
French inventors seem to be of the same opin- 
ion, as is shown in the accompanying illustra- 
tions. l 

My shades multiply the source of light into 
about 300 little images, each well formed and 
distinct, and, of course, yj;th of the power 
of the original. They were used to light 


Fic. 1.—Movxp ror MAKING Frenog ÑHADE. 
the subway from the South Kensington Station 
to the Health Exhibition in 1884. I only know 
of three in actual use to-day; these are on the 
staircase of the Standard office, and I look af- 
fectionately at them when I go down Shoe Lane. 
I know a man who found them useful for mixing 
paintin. I have none in my own house; I am 
difficult to please in the matter of fittings. Mr. 
Moore asked me in 1885 whether my invention 
could not be adapted to gas burners. I unhesi- 
tatingly said ‘‘ No! because a gas flame is s0 
widely difterent from a mathematical focus, and 
all my calculations would be thrown away.” He 
soon afterwards applied the patterns used on his 


Fig, 2.—(From LZ’ Industrie Electrique). 


imitation cut glass jelly dishes to gas shades, and 
Iam glad to see them in use in hundreds of 
thousands. I hope he has recouped himself for 


the large cost of my moulds, to which he would 


not allow me to contribute, since it was not his 
custom. 

The French invention is, as might be expected, 
more tasteful, and, indeed, I tried to introduce 
the same form in 1887, but was advised by the 
largest dealers in electrical supplies, who had 
handled my shades in small quantities, that a 
globular shade would not “ take,” and they did 
not care to give an order to kelp to start it. I 
went as far as making templates and plaster 
models, but under the circumstances Mr, Moore 
did not care about touching it. I think it would 
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have been a useful and far less ugly shade than 
my first. Mr. Stepney Rawson estimated the 
absorption of light to be about 34 per cent.; this 
is impossible, but neither he nor I could account 
for so small a loss. I believe it to be about 8 or 
9 per cent. when quite clean. But here comes 
one of the great difficulties. Such shades are 
very liable to catch the dirt. Mere wiping is of 


no use, they must be washed and scrubbed. 


This has been simply fatal to the more important 
class of shades, to which I must now pass. 

The methods adopted by the French inventors 
for the uniform distribution of light are a good 
deal more complicated than those which I em- 
ployed. They make use of internal reflection to 
a considerable extent, and the profile of some of 
their prisms is very intricate. This must entail 
very expensive moulds (one of mine cost £40, if I 


Fie. 3.—(From Proc. Inst. C. E.) 


remember right), great care in annealing, lest 
the sharp angles become rounded or the whole 
shade warped, and fhe difficulty of cleaning 
seems to be very serious. The general outline 
of the French shade has an immense advantage 
over mine from an æsthetic point of view. Theirs 
is a beautiful sparkling globe and mine was a 
particularly ugly lantern. 

I was so careful of the theoretical design that 


Fic. 4,—(From L’ Industrie Flectrique. ) 
I never gave the beauty of the shape a single 


thought. My lantern was designed on the as- 
sumption that no useful light is emitted upwards 
from an arc. The horizontal ray strikes the 
Blass‘at 45°, and becomes refracted in the thick- 
ness of the glass through 17°, and is therefore 
well on its way downward before it reaches the 
Prisms. The special shape of the French globe 
does not take advantage of this angle of in- 
cidence. Considerable quantities of my glass 
for lanterns were sold in 1884 and 1885, but I do 
not know of the existence of a single lantern 
how. I have not even got a sample pane. One 
company who took the largest quantity, from 
motives of economy or wsthetics. upset all my 
mathematics by using only eight panes instead 
of ten in each lantern, thus making the sides 
much steeper. I was always too disgusted to cal- 


culate what really happened under these condi- - 


tions, but I was not surprised when their orders 
stopped. One of the large galleries of the Health 
Exhibition was entirely lighted with my lan- 
terns, and the jury, after carefully examining 
the uniformity of the illumination, awarded me 
a silver medal, After ten years’ internal reflec- 
tion and experience with photometry, I am in- 
clined to think that the distribution of illumina- 
tion in this particular case would have been just 
as good without my patent glass, and I cannot 
make up my mind what to do with the medal. 
For widely-spaced lamps on fairly high pillars, 
it is certainly possible by means of either of 
these inventions to distribute the light fairly 


Fia. 5.--(From Proc. Inet. O. E.) 


uniformly over a definite area. But the real 
question is: Does anybody really want this? I 
once thought that it was of manifest im- 
portance, but to-day Iam convinced that for or- 
dinary street lighting a distribution such as 
that which is to be found in most of the streets 
in St. Pancras is quite uniform enough for all 
practical purposes. True, the parts midway be- 
tween the lamps are dimly lighted, but if the 


Fia. 6. —PRoFIves or Prisms. (From 7’ Industrie 
Electrique. ) 


Fie. 7.—ProFives oF DISTRIBUTING PRISMS. 
(From Proc. Inst. C. E.) 
superfluous light were taken away from the brill- 
iant parts, and were spread over the dark parts, 
I believe the general effect would not be so use - 
ful as at present. This was the object of my in- 
vention; and, if I understand the matter rightly, 
this is what MM. Psaroudaki and Blondel are at- 
tempting to do, and no doubt succeed in doing. 
But the superfluous light is shed over a very 
small area, and the dimly-lighted space is large, 
and the superfluous light would go a very little 
way towards illuminating it well and is more use- 
ful where itis. I have only come to this conclu- 


sion by careful observation and actual measure- 
ments of street illumination during the last two 
or three years. 

A smaller distributing shade moulded in one 
piece was tried in “the Wimbledon experiment ” 
of 1884. The photometric tests, according to 
Mr. Preece’s report", were very satisfactory, but 
the general effect to the eye, which is, after all, 
the main test, was no better than that of a well- 
designed reflector, costing 18. to 1s. 6d. By the 
by, I designed that reflector. 

Asan improvement on existing arrangements 
of lighting, I do not think that these inventions 
will, by their distribution of the illumination, 
outweigh the expense of the glass, the cost of 
special frames or lanterns, and above all the dif- 


Fia. 8.—PRoFILES oF Prisms. (From ZL’ J/ndus- 


trie Electrique. ) 
ficulty of cleaning; but it remains to’ be seen 
whether by the use of this system three lamps 
may be made to do the work of four. That is a 
much more important matter. I used to claim 
that this could be done and no one ever took the 
trouble to refute me. I am inclined to doubt 
the practical value of the German inventions re- 
cently described by Mr. Rankin Kennedy in 


Fig. 9.— PROFILE oF DiFrrusina Prism. (From 


Proc, Inst. C. E.) 


these columns. Their aim is the same so far as 
distribution is concerned, but they do not com- 
bine diffusion with it, as in the present invention 
and in my own attempt. The practical difficul- 
ties seem tu be far greater. 

Only a year or so ago I made afinal attempt to 
apply this dioptric system in its most simple form 
to sheet glass for glazing alternate current arc 
lamps, with the object, not of attempting uniform 
distribution, but of deflecting the light, which is 
wasted upwards, towards the outer parts of the 
neighborhood of the Jamp. I ,intended to use 
convex and concave curves alternately, leaving 
no sharp edges or deep grooves, which are so 
difficult to clean, to make all necessary sacrifice 
to mathematical ideals in order that the ordinary 
steep inclination of the panes might be retained, 
and if possible to arrange that the glass could be 
rolled in large sheets and cut up in the ordinary 
way. I made a proposal of this kind to an elec- 
trical manufacturing cumpany, but was cour- 
teously informed in suitable language that tuey 


*« The Electrical Review” (London), Vol XVI, p. 397, 
May 2, 1885. 
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understood their business much better than I did 
—and, of course, they were right. 

So far from wishing in any way to diminish 
the credit due to MM. Psaroudaki and Blondel, 
I only hope that any hints taken from my expe- 
rience of this rather fascinating problem may be 


invention, or scientific application that will assist 


in increasing the value of these mineral treasures . 


becomes at once of national importance. 

A discovery in applied science that deserves to 
rank with the invention of Watt for the utiliza- 
tion of steam-power purposes was the invention 


Fia. 10.—HoLoPHANE GLOBES. 
of use to them. I look forward to, and anxiously 
await, the success of their invention, for when it 
comes—and I will do allin my power to hasten 
it—I shall have the satisfaction of feeling that I 
was twelve years before my time. 


NEW SOURCES OF ELECTRIC POWER.* 


ELECTRIC ENERGY DIRECT FROM THE COAL FIELDS. 


Ina recent article in the Times it was stated 
that, ifthe history of the present century could 
be represented by the use of one word, that word 
would be steam. 

Probably the word invention would more ade- 
quately represent the source of the great changes 
in the social and iudustrial life of this last cen- 
tury ; neverthe'ess, the word steam brings to 
mind at once the colossal effects that this power- 
generating agent has produced, crushing out of 
existence nearly all the other agencies that man 
relied upon to assist him in his work, and pro- 
viding in its ensemble of application an equiva- 
lent power for work that could not be equaled 
by millions of able-bodied men. 

More than ever, in this era of industrial strug- 
gles, cheapness of power is likely to be the prin- 
cipal and all important factor of value in fixing 
upon suitable sites for the establishment of new 
industries. 

For the production of power for industrial pur- 
poses one of three natural agencies is usually 
employed : e. g., the fall of water ; the infiuence 
of wind currents; and the development of work 
by the production of heat by the combustion of 
coal or other forms of available fuel. 

In England, the secret of our industrial great- 
ness, and, in a measure, the cause of our com- 
mercial supremacy, may be revealed in our 
unrivaled facilities for the production of power 
by the third agency, or heat-power. 

Our splendid fuel resources permitted our 
ancestors to obtain full justice for the fruit of 
the inventive genius of Watt, Trevithick, Stephen- 
son, Crompton, Kay, Arkwright and others, 
enabling our manufacturers to flood the world’s 
markets with the marvelous products of our 
looms and of our forges through an era of un- 
exampled prosperity that extended over a quarter 
of a century. 

In this golden period of prosperity our people 
accumulated enormous wealth, a great part of 
which is invested in foreign bonds and railway 
developments. The extent of this wealth will be 
realized when it is known that in our country 
income tax is paid on £764,000,000 of foreign 
Government stocks. 

This enormous wealth-potential could not have 
been accumulated had we not had the mineral 
treasures in our coal-fields ; and every discovery, 


*B. H. Thwalte, C. E., in “The Nineteenth Century.” 


by the illustrious Michael Faraday of the dynamo 
electric-generator. 

The value of this invention of 1826 was in- 
creased beyond all calculation by the accidental 
discovery, in 1878, of its reversibility. 

It appears that the Gramme Electric Company 
were exhibiting two dynamo electric-generators 
at the Vienna Exhibition for lighting purposes. 

One of these machines was in motion, the other 
idle; a workman, seeing some electric cables 
trailing on the ground, thinking they belonged 
to the second machine, connected the cables to 
the terminals of this second and inactive machine. 
To his surprise, the armature of this machine 
commenced to revolve, proving the reversibility 
of the dynamo electric machines. 

This discovery will have ar effect on civiliza- 
tion that cannot be weighed or foreshadowed. 
Great as have been the influences of the use of 
steam power on modern life and civilization, 
compared with the possibilities of electric energy 
as the method of applying and transmitting power, 
the influences of steam will become almost trivial. 

When it is understood that power can be gen- 
erated in one locality, and that this power can be 
transmitted by suitable conductors to distances 
of over 100 miles, and: delivered with at least 75 
per cent. of the original power, the possibilities 
of application of this new agency for transmitting 
energy muy be realized. 

This fact of modern applied science, proved as 
it wasto the hilt by the famous Lanffen-Frank- 
fort experiments of electrical transmission over 
112 miles, has permitted waterfall sources of 
power to be utilized; and in no country more 
than Switzerland, where the influence of the 
magic energy has been most beneficial, and 
languishing industries in this Alpine region have 
not only been stimulated, but the interesting and 
romantic Swiss race has taken time by the fore- 
lock in applying to the full the bounty that 
nature and science have enriched them with, 
and many a new lucrative industry has been 
created, and is flourishing, that would never have 
existed but for this wonderful electric energy. 


The power-producing potential of the mighty 
Niagara is also being tapped ; a large conduit has 
been constructed near the falls, through which 
enormous volumes of water swiftly flow, and 
drive immense power producing turbines having 
a total power-output of 100,000 horse power. 


The enormous power that can be drawn npon 
for transmission purposes from the Niagara 
Falls will be understood when it is known that 
the weight of water that passes over these falls is 
equivalent to the production of 7,000,000 horse 
power per hour; so that by electrical transmis- 
sion a great part of this power required for the 
industries of North America could be supplied 
from the falls. 


One of the most interesting examples of eleo- 
tric transmission of power is that of Tivoli, near 
Rome; here the antique and modern engineer 
join hands. | 

The water delivered from the old Roman aque. 
ducts at Tivoli drives very powerful turbines 
and an electric generating plant, and the energy 
generated is transmitted by four copper cables to 
the City of Rome, some nineteen miles away, 
where it is distributed for lighting and power 
purposes—the water brought by those triumphs 
of Roman engineering thus serving as a means of 
lighting the superb monuments of the genius of 
the old Roman artist-architects. 

On the Transvaal, South Africa, electric-power 
distribution projects are either in hand or under 
consideration for driving gold mining machinery 
with the power of waterfalls, miles away from the 
modern El Dorado, on the Banket gold-mining 
fields of the Randt. 

Projects are being developed for atilizing the 
waterfalls of Finland for supplying electric power 
and light energy for the Russian capital. 


Almost everywhere natural sources of power 
are being drawn upon, and already new indus- 
trial concerns are being established to take up 
the power from the Niagara turbines. It is in- 
tended in tbe near future to transmit the bulk of 
the power to the centers of industry in the North- 
ern States of America. 

When the natural forces of gravity are being 
drawn upon by our industrial rivals, the perti- 
nent question for us is, Do we in England utilize 
our own natural resources in a manner such as 
to command the satisfaction of the progressive 
engineer? And again, Do we utilize to the full 
the advantages that electrical phenomens have 
revealed to us? To both these questions only 
one answer can truly be given, and that answer 
is a negative one. 

With the exception of the splendid improve- 
ment introduced by the illustrious American, 
George Corliss, there cannot be said to have been 
any great revolution in the methods of convert- 
ing heat into work through the medinm of steam ; 
but a brilliant innovation has been brought into 
the commercial field by the German practical 
scientists (the late Dr. Otto) invention, by 
which, and without the intervention of steam, 


. but by the direct combustion of fuel in the engine 


cylinder itself, heat is directly converted into 
work. 
a wide application in recent years ; nevertheless, 
in all onr great industrial occupations the prac- 
tical power-agency employed is still the steam- 
engine, and the coal has to be brought to our 
mills and works from coalpits miles away, by the 
agencies of cart and railway wagon ; and the 
blackened and dirty, not to say filthy, condi- 
tion of the buildings and streets of our towns, 
and the insult to nature by the pollution of our 
rivers and of the atmosphere with dirty and 
wasteful industrial effluents, might well increase 
and bring in the hatred of the lover of art and 
nature, such as is John Ruskin, against the de- 
velopment of the application of practical science 
for the convenience and well-being of civilized 
humanity. 

Our cities are almost unfit to reside in, and the 
natural life of the Zulu, or the simple life of the 
Italian peasant, is much to be preferred to that 
of the English workman, with his daily grinding 
labor amidst the dirty surroundings of our smoke- 
begrimed industrial centers. 

If wealth requires that the beauties of nature 
-hould be sullied by the production of effluents 
that offend all natural laws, better by far that we 
should have poverty, but with the grest wealth 
of natural purity. poe 

Fortunately, the discovery of the reversibility 
of the electric-generating machine, and the pos: 
sibility of electric transmission of power under 


This invention for small powers has had’ 
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E 
very high pressures, has enabled such a complete 
transformation to be effected in engineering pro- 
cedure as to deserve the encomiums of Ruskin 
himself. 

With the modern and more ecientific method 
of converting heat into work there is no necessity 
for the smoky factory chimney, which is a neces- 
sary evil of a steam-power station. . 

By the adoption of the new procedure with the 
electric agent the noise, dirt, and danger insep- 
arable from our present steam-raising and power 
plants would disappear, and the present methods 
of power production would only be remembered 
as sources of worry and expense to the already 
harassed manufacturer. 

Our large cities of Liverpool], Manchester and 
Glasgow obtain their water for domestic and in- 
dustrial purposes from inland lakes miles away. 

We have, therefore, splendid municipal cri- 
terious for the project of distributing electric 
energy from the coal-fields, a system that would 
sweep away at once all the disgrace that attaches 
to the existing methods of steam -power produc- 
tion, and which would be a benefit that would be 
truly national, covering, as it would do, both the 
manufacturer and the private citizen. 

Briefly described, the project is to supply elec- 
trio power generated in central stations built in 
the centers of our coal fields to our great indus- 
trial centers, and to the metropolis itself. 

The power station for serving the metropolis 
would be erected on the Derbyshire coal field ; 
an auxiliary station to serve the Midland Coun- 
ties would be erected in the Staffordshire coal 
field. 

The electrical trunk-lines would serve the 
larger towns en route, including Derby, Notting- 
ham, Birmingham, Leicester, Northampton and 
Bedford. Distributing. transforming and stor- 
age stations could be erected near the metrop- 
olis. 

The different metropolitan aud suburban 
electric light stations could be supplied with 
energy for general distribution. Electric rail- 
ways and other power stations could also be 
supplied. 

Larger power consumers could be supplied 
with power direct. 

Each vestry not already supplied with an elec- 
tric- generating plant could be invited to pat 
down a distributing system and a receiving 
station. 

The electric energy could be sold to the dif- 
ferent distributing companies at such a price as 
to enable the power to be supplied tothe light and 
power consumer at an economic and attractive 
figure, or at a little over one penny per kilowatt 
hour. 

The industrial centers of Lancashire, York- 
shire and Cheshire would be supplied with elec- 

tric energy generated in two coal tield stations, 
respectively near Wigan and Barnsley. 


The cost of power to the small factory owner 
need not exceed £5 per 3,000 working hours of 
one actual horse power of energy. lu the me- 
tropolis, this energy by the present system will 
cost between £9 and £12. 

This electrical power agency permits the start- 
ing or stopping of the plant by the mere turning 
of a switch or the pressure of a button. 

Whilst the power plant is not actually doing 
work there is neither serious loss nor anxiety in- 
volved. The power user is not troubled with 
boiler insurance or the smoke-nuisance inspector; 
he may simply hire the electric motors, and when 
he decides to remove his manufacturing appli- 
ances, he has merely to return the hired motors, 
whereas a steam power plant with its chimney 
cannot, except with a grent sacrifice, be removed. 

If the system is carried out entirely, each ma- 
chine can be driven independentiy by its own 
motor; consequently, the expensive items of 
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belting, shafting and pulleys are almost entirely 
reduced. 

Instead of having to run a 100 horse power 
engine to develop 20 horse power, which is with 
steam power an hourly possibility, with electric 
driving only the power required is produced, and 
the factory owner, or the power user, only 
pays for the actual power he absorbs in his 
work. 

The centralization of the plant in the coal 
fields permits the recovery of all the valuable 
chemical constituents from the coal, which are 


not recoverable by the small steam power sys- 


tems in use. One of these constituents, sulphate 
of ammonia, is of proved value as a mannurial 
agent, and if this value were recovered from the 
coal raised from English pits there wouid be no 
necessity to ransack the fields of Chili sud Peru 
for nitrates. 

The centralization of power production would 
vermit such an application of automatic or 
labor saving machinery as to make the plant in- 
dependent of the effects following the differen- 
ces that occur between capital aud labor. 

The method of transforming the fuel into 
power could be effected in such a perfect manner 
as to convert, as far as practicable, all the avail- 
able heat into work. and produce such an eft- 
ciency as will be understood by the ratio of 0°75 
lb. of combustible to one actual or available 
horse power of energy for the period of one 
hour. 

The average consumption by existing steam 
plants cannot be taken as less than 5 lbs. of fuel 
for the same actual power during the same 
time. 

In the transmission of this electric energy to 
the Midlands and the metropolis there will be a 
loss of, say 33 per cent.; so that the 0.75 lb. will 
be increased to 1 1b. of combustible per actual 
horse power per hour, 

Compared with the transmission of the coal by 
cart and rail to satisfy the same power require- 
ments in the metropolis, it will be realized that 
the equivalent of one ton of transmitted electri- 
cal power delivered in London is equal to three 
tons of rail-transmitted steam coal power; 80 
that the relative cost of the two powers is, by 
the weight test, clearly in favor of the electrical 
power. 

Further comparing in other respects the two 
systems of power transmission—the railway and 
the electric cable one—the permanent way of 
railways requires coustunt renewal, whereas the 
electric copper cable will be as good in twenty five 
years as when first established. The recent 
variation in the value of copper, of which the 
cables would be formed, has not been very 
serious and there is every reason to believe taat 
the value of copper will be an ascending one. 

As an investment, copper laid down as cables 
for transmitting energy power from the coal fields 
is as safe as if the copper were in the Bank of 
England. 

Therefore the cost of laying down the cables. 
per se, should be covered by the issue of sepa- 
rate debenture shares at a little above the aver- 
age bank rate of interest. 

In the transmission of coal by rail the same 
coal wagons have to return the entire distance 
empty, because coal wagons are not suitable for 
any other kind cf goods traffic. 

The wear and tear of coal carrying railway stock 
is very great, and with the comparatively low rates 
charged for this traffic, considering its wear on 
the permanent way, it is questionable whether it 
is a desirable traffic for railway companies to 
have. l 

By the time the steam coal, costing, say, 
4s. 6d. at the pit mouth, reaches the Loudon 
terminus its cost has been increased to from 10s. 
to lis.; the merchant's protits, coupled to the 
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carting charges, brings the cost to 18s. at the 
factory or other consumer’s stores. 

Analysis shows that most coals contain from 5 
to 10 per cent. of incombustible residuum, known 
as ash and clinker; it follows, therefore, that for 
every 1,000,000 tons of coal brought to London, 
from 50,000 to 100,000 tons of incombustible 
matter is carried. A 

This waste of carrying power, as well as the 
waste of coal in transit, will by electric trans- 
mission be entirely avoided. 

The cost of the electric transmission cable and 
wayleaves, divided, as it would be, with the Mid- 
land consumers, would not fall heavily in the 
metropolitan area. 

The trunk cables would be either suspended 


- from poles & la telegraph, or be placed in undor- 


ground trenches or conduits; there would be 
little, if any, greater difficulty in fixing up the 
power lines than with the telegraph or telephone 
ones. 

For the transmission of 10,000 horse power 
three bare conductors for positive and three for 
negative currents would be used, equipped with 
oil insulators. 

Lightning arresters would be arranged where 
the cables are overhead. 

The pressure of the current (380,000 volts) 
would be transformed down to 2,000 volts at the 
Midland and metropolitan receiving stations, for 
the convenience of the local metropolitan com- 
panies, who can transform the pressure at their 
own stations down to their normal working and 
distributing one. 

The distribution of the electric energy to the 
various Greater London electric supply compan- 
ies, ata price of 2id. per kilowatt or electrical 
horse power, would permit them to sell the cur- 
rent to their consumers for 3d. to 4d. per kilo- 
watt, instead of 7d. to 8d. charged by the met- 
ropolitun company for this equivalent of energy. 

It would be impossible ın the limits of this 
article to define with any degree of completeneas 
all the benefits that would follow the application 
of that transcendent gift to mun involved in the 
possibility of the long distance electric transmis- 
sion of energy that recent science and discovery 
have unearthed from nature’s secret stores, 

The developments that have followed the in- 
vention of that 1mperfect iustrument for con- 
verting heat into work by the agency of steam— 
the steam engine—have been of untold advantage 
to the human race, but the applicationof modern 
practical therun:o-dynamics and electro-technics is 
destined to produce a still greater change and 
amelioration in the conditions of commercial, 
industrial and home life. 

Electrical energy is almost daily being applied 
to new directions, and with almost marvelous re- 
sults; so that, besides providing the primum 
mobile to our industrial ateliers, and providing 
a hygienically perfect illuminant, it gives the 
manufacturer the power of welding and anneal- 
ing bars without a forge furnace, aud enables 
him to melt both steel, iron, copper and brass 
rapidly and conveniently. 

He can produce aluminium, chlorine, caustic 
soda; effect bleaching and tanning by electroly- 
sis; and by the phenomenon of varying electrical 
resistance of different conductors he can effect 
cooking, evaporating and heating operations. 

To the florist it offers a means of accelerating 
floral growth. 

The energy can be utilized for ventilation, for 
actuating knife-cleaning, sewing and laundry 
machinery. 

The electric energy generated in the coal field 
stations aud transmitted to the industrial centers 
of England and to the metropolis, would enable 


the magic influence to be distributed to congum- 
ers ata price within the reach of rich and poor 
alike—a benefit for all and everyone. 


TNE Eo 
TUNNELING UNDER LONDON. 


The Waterloo and City Electric Railway. 


(From our London Correspondent.) 

London up to the present can only boast of 
the possession of one electric railway, that is the 
City and South London Underground. This 
line, which has now been running about four 
years, has experienced great difficulties in earn- 
ing revenues sufficient to allow the payment of 
any dividend to speak of upon the ordinary 
capital. The last few dividends declared have 
been only $ or ł per cent. The small area of the 
line has handicapped it most severely. An exten- 
sion has been upon the rolls for some time, and 
in all likelihood active construction will be 
shortly commenced. As an electrical engineer- 
ing enterprise the existing line is an undoubted 

success, the working expenses per train mile 
being exceedingly low. The freedom of the line 
from breakdowns and accidents, also constant 
and regular service of trains (every three min- 
utes), are additional featurer of its success. 
Financially, however, the promoters’ expecta- 
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be taken underground, and as there already are of 


in this part the Metropolitan underground steam 
railway, and tho low level sewer, the tunnels 
have to be bored below both of these at a good 
depth. This is in one way an advantage, for be- 
low a certain depth nothing has to be paid for 
land rights. Fig. 2 shows the relative depths 
of the two railways and the sewer. 

A few months ago cperations connected with 
this new railway were commenced from the mid- 
dle of the river. All the boring is done by means 
of electrical machinery ; the shafts and tunnels 
where work is progressing are all electrically 
lighted, and a small electric locomotive carts 
away the soil to barges when it has been loosened. 

The railway commences at Waterloo at a level 
of 86 feet below the South Western Railway, and 
then descends towards the river at a gradisnt 
of 1 in 60. Passing under the river the line 
is level for about 300 yards, and it then rises 
at 1 in 88 towards the city and terminates oppo- 
site the Mansion House. ‘The tops of the two 
tunnels will be at a depth of about 24 feet below 
the bed of the Thames. The rail will be 
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curves are sharp the tunnels will be enlarged in 
diameter to 12 feet 9 inches so as to prevent the 
possibility of the long bogie carriages which are 


tions have not yet been realized, and it certainly 
seems that the only hope of it ever earning larger 
returns lies in the proposed extension to Isling- 
ton. This extension would necessitate the 
running of the railway through some of the most 
thickly populated districts on the city borders 
where at present there is no very easy means of 
access tu the City and Southern districts. 

The fact, however, that the first scheme carried 
out in London has not been a fiscal success has 
not deterred other electrical engineering and 
railway men from undertaking the erection of a 
second line to be worked on the same system. It 
will ran from Waterloo, taking its course under 
the river Thames, and thence to the Mansion 
House, the civic residence of the Lord Mayor. 

Figure 1 shows roughly the direction of pres- 
ent line, the proposed extension; also the line 
just commenced. 

The route this Waterloo-City line is to take is 
through the very heart of London City, so an 
overhead line would have been out of the ques- 
tion. It was, therefore, necessary that it should 


62 feet below Trinity high-water mark. After 
passing below the river the next important cross- 
ing is the Victoria Embankment. where the rail 
level will be some 78 feet below the surface of the 
footway. The line goes below the District Rail- 
waya few yards further on. From the indica- 
tion of the gradients it will be seen that the 
railway rises and falls somewhat after the manner 
of a switchback. 

Direct transit without st: ppages will be effected 
in about four minutes at an average speed of 22 
miles an hour. The departure platform of the 
electric railway being only 36 feet from the sur- 
face the use of hydraulic lifts will be unnecessary, 
but they will be employed at the Mansion House 
terminus, where the rails will ba about 66 feet 
below the level of the thoroughfare. The total 
length of the railway will be alittle over 1} miles. 
The traffic will be conducted by an up and a 
down line, each occupying a separate tunnel of 
cast iron running parallel to one another at a dis- 
tance of about 4 feet. Where the railway is 
straight, or on a flat curve, the internal diameter 
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the tunnels will be 12 feet, but where the 


be used fouling the sides. Beyond the fact 


that electricity is to be the motive power the de. © 
tails are not yet settled, but the opening of the 
railway may be looked for about two years ©" 
hence. 

The station in the city will be entirely under. 
ground and passengers will be brought to the 
surface in capacious hydraulic lifts. The station 
tunnels, like the railway, will be of cast iron, 
built on Greathead’s principle but of larger 
dimensions, namely, 23 feet internal diameter. 
Mr. Dalrymple Hay is engineer on the works. 


QUEEN VICTORIA 


ow 
Kt 


eee 
E AA 
eet he 


LEVEL SEWER 


wet, h 5 eos 
CPETLLATLOS: 
“= KAKA 4 
sae pe Zo 


OCS. 


és = () te, A EERS 
: è H ERLOO & CITY 
z Ae ELECT RIC RAILWAY 
saat es tatty, mi ý 
UP TO DOWN 
CITY LINE 
Fia. 2. 


From near Hatfield street, towards the city, both 
tunnels will be in the London clay, which is a 
material specially favorable for tunneling 
operations, but from Hatfield street towards 
Waterloo as the line rises in that direction it 
encounters ballast. Here water will be met with 
in large volumes, so it will be necessary to con- 
struct this portion of the railway under com 
pressed air as was done on the City and South 
London line by Mr. Greathead. Messrs. Gal- 
braith & Greathead are the engineers, and the 
contractors are Messrs. John Mowlem & Co. 
The shares in this Waterloo and City Railway 
Company are already being sold at a premiun, 
although it is not likely that dividends will be 
earned for some years. 


Mr. Dunn's Paper in Pamphlet Form. 


The high educational value of Mr. Dunn's 
Paper on ‘‘ Direct Current Motor and Dynamo 
Designa,” pablished in Exexcrricrry, and the 
general demand for it in convenient form for 
preservation and reference, has induced the pub- 
lishers to announce that it wiil be issued in 
pamphlet form. Those desiring ropies may pro- 
cure them by addressing the undersigned. Price 
10 cents per copy, postage paid. 


ELECTRICITY NEWSPAPER COMPANY, 
6 Park Place, New York. 


The Welsbach Light Pamphlet. 


The matter published in our issues of Novem: 
ber 28 and December 12, on the “ Welsbach 
Light,” universally admitted to be the most com- 
plete treatise on the subject thus far published, 
has been collected in pamphlet form aud is now 
ready for delivery. Every central station m4 
should procure copies for distribution. Price 
$15 per 1,000 in any quantity. Orders for over 
75,000 copies were received in advance of publi- 
cation. | 
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SOCIETY NEWS. 


———— 


N. E. L. A. 


Following are some of the Papers to be read 
at the Cleveland meeting of the N. E. L. A., 
February 19, 20 and 21, 1895: ‘‘Some Economies 
in Electric Light and Power Stations,” by Prof. 
Edward Weston; ‘‘ Arc Carbons and the Na- 
tional Electric Light Association Standard of 
Light,” by L. B. Marks; “The Monocyclic 
System,” by Dr. Louis Bell; ‘* The Correct 
Method of Protecting Electric Circuits,” by 
W. E. Harrington; **The Evolution of Arc 
Lighting Machines,” by C. N. Black. 

Mr. E. A. Leslie’s Paper, read at the Buffalo 
meeting, and entitled ‘‘ The Operation of High 
Tension Currents Underground from a Physical 
and Financial Standpoint,” will be taken up and 
discussed. 

The latter is a topic of vital interest just now, 


and there should be brought out a discussion of 
immense value to all members of the associa- 
tion. 


Buffalo Electrical Society. 


The Buffalo Electrical Society has secured the 
services of Prof. Albert L. Arey, a member of 
the New York University Extension Course and 
Professur of Physics in the Rochester Free 
Academy, for a course of ten lectures on ‘* Prac- 
tical Electrical Engineering,” to be given at the 
rooms of the society in Buffalo commencing 
January 5, 1895, and continuing every alternate 
Saturday evening until the course is completed. 

The course of lectures will be of a practical na- 
ture, particularly suited to those who have a 
knowledge of the rudimentary principles of elec- 
tricity, and is as follows : 

1. ‘‘ How to Produce Electrical Pressure.” 2, 
“ The Electrical Circuit and the Effects of the 
Current. 3. ‘‘The Electro Magnet and its Ap- 
plications.” 4. ‘‘ Theory of the Dynamo.” 5. 
“ Elements of Dynamo Design.” 6. ‘‘ Faults 
and Ailments of Dynamos, and How to Detect 
and Remedy Them.” 7. ' Alternators and Ap- 
parastus for Alternating Circuits.” 8. ‘* Motors 
and the Transmission of Power.” 9. “ Installa- 
tion Equipments and Methods of Distribution.” 
10. “© Storage Batteries and Chemical Work.” 

To the members of the Electrical Society and 


those who will hereafter join the lectures will be 
free; to those who do not care to become per- 
manently identified with the society a charge of 
$3 for the entire course will be made. Further 
information relative to membership in the so- 
ciety and tickets to the lectures can be had of 
Frank C. Perkins, president, or A. C. Terry, 
secretary. 


Congratulations. 


The following announcement repeats again the 
old, old story of which we never tire : 

Mri. Margaret F. Hickey announces tbe marriage 
of her daughter, Margaret Anna, to Mr. John B. O’Hara, 
on Thursday, December 27, 1894. Rochester, N. Y. 

The fortunate and happy groom has lorg been 
a shining light in electrical journalism, and as 
managing editor of the Western Flectrician has 
built up for himself a reputation second to none 
in the profession. Mr. O’Hara has hosts of 
friends all over the country who will join with us 
in the sincerest congratulations over the happy 
event, and wish the pew establishment as great 
a success in life asthe paper over which Mr. 
O'Hara presides has attained—and even more, if 
that be possible. 

We have always maintained that there was but 
one fault with the Western Electrician, and that 
was that there were tuo many eligible old bache- 
lors concerned in its management. Mr. O'Hara 
is quick to see a point when it is presented, and 
be has now nobly done his part in removing this 
stain upon the otherwise bright escutcheon of his 
enterprising paper. Again ELECTRICITY extends 
to Mr. and Mrs. O'Hara its sincerest congratula. 
tions, and wishes them bon voyage. 


LEGAL NOTES. 


The Western Electric Company has filed a bill 
in the United States Circuit Court at Chicago 
charging the Western Telephone Construction 
Company with manufacturing and selling elec- 
trical devices comprised in the Watson patents 


for a telepbone call and signal apparatua, which 
the plaintiff company alleges it owns by pnr- 
chase from the National Bell Telephone Com- 
pany. An injunction and damages in equity 
are asked for by the complainant. 


An execution has been levied against all the 


perscnal property of the Salt Lake aud Ogden 


Gas and Electric Light Company to satisfy a 
judgment obtained against that company by the 
Utah National Bank for $16,000. 


Lhe 8t. Louis Electric Power Company has 
moved to set aside the order of Judge Philips 


giving judgment for the Edison General Electric 
Company in the suit brought against it by D. W. 
Guernsey for commissions due him as Missouri 
agent of the Sprague Company. 


John A. Brill has begun two suits in Philadel- 
phia against the Hestonville, Mantua and Fair- 
mount Passenger Railway Company and the 
Delaware County and Philadelphia Electric 


Railway Company for alleged infringements 
upon patents covering the *' Eureka truck,” the 
independent rigid truck, the spring-supported 
axle-box frame, devices for supporting electric 
motors, brake mechanism, platform gates, etc. 


Obituary. 


The many friends of Mr. Frank C. Perkins 
will be pained to hear of the sad bereavement 
which has come to him, according to the follow- 
ing announcement: ‘t Pauline H., wifeof Frank 
C. Perkins, of 774 Prospect avenue, Buffalo, 
N. Y., died December 24th, at 7 o'clock P. m., at 
the residence of J. W. Perkins, Dunkirk, N. Y.” 
EveEctricity extends to Mr. Perkins its heartfelt 
sympathy in this his hour of darkest trial. 


General News. 


What is Going on in the Electrical World. 


Grand Forks, N. D.—'‘The State University 
here intend to petition the Legislature for $25,- 
000 for an electric plant. 


Chicago.- The’ Harrison Iuteruational Tele- 
phone Company are considering the question of 
building a manufacturing plant in this city. 


Syracuse, N. Y.—The supervisors’ attention 
has been called to the need of lighting the State 
Armory by electricity; it is at present lighted by 
gas. 


Marinette, Wis.— The long distance telephone 
line has been completed to this city and conver- 
sation can be carried on with Chicago and New 
York. 


Nyack, N. Y.—There isa plan under way to 
run a trolley line from Sparkill te Nyack, also 
from Nyack along the turnpike to the West 
Shore station. 


Albion, N. Y.—A car containing tweuty-five 
persons has been run on Beecher’s single rail 
electric railroad, at Waterford, at a speed of 25 
miles an hour a 3 H. P. storage battery being 
used. 


Jefferson City, Mu.—The authorities of Cedar 
City are trying to induce the Jefferson City 
Electrice Light Company to lay an insulated wire 
under the river and give Cedar City electric 
lights. 


Houston, Tex.—The Houston General Elec 
tric Company, it is said, will soon begin the 
manufacture of incandescent lamps in connec- 
tion with the other electrical articles they place 
upon the market. 


Kokomo, Ind.. The Dispatch states that “a 
dry battery for use iv all electrical alarms has 
been invented by Godfrey W. Goss of the 
Laclede Electrical Works. It is said to be a 
most ingentous and valuable invention.” 


Cheboygan, Mich.—It is stated that the 
Cheboygan street railway will change hands soon, 
and will pass inte the pussession of Port Huron 
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people. If it does it will be changed to an elec- 
tric system and will be extended. 


Cleveland, Ohio.—The announcement is made 
that the Consolidated Street Railway Company | 
is to make material improvements in its equip- 
ment, among which will be the addition of 40 
new motors and 70 new setsof motor equipments. 


Greenwood, Ind.— At an election held last 
week in Pleasant Township. Johnson County, 
there was a majority of 53 in favor of giving a 
subsidy of $34,000 to the Franklin, Greenwood 
and Indianapolis Electric Street Railway to aid 
in the construction of the road. 


St. Paul, Minn.—The United Electric Corpo- 
ration has applied for a telephone franchise in 
this city. The headquarters of this company is ` 
in Minneapolis. S. Grant, son of Donald Grant, 
of Faribault, John H. Finney and George H. 
Kohler are the heads of the concern. 


Binghamton, N. Y.—The Binghamton and 
State Line Railroad Company has begun the 
construction of a road to connect thie city with 
Williamsport, Pa. The projectors of the road 
are now considering the advisability of using 
electricity instead of steam as a motive power. 


Detroit, Mich.—The directors of the Detroit 
Citizens’ Street Railway Company have decided 
to equip their lines with electricity at once. —The 
police department of this city proposes to es- 
tablish a telephone plant of ita own for service 


as soon as the Bell Company’s contract expires 
in March. 


Indianapolis, Ind.—It is proposed to organ- 
ize a new telephone exchange here if 1,800 patrons 
are secured and $200,000 in stock is subscribed. 
It is said that two-thirds of the requisite number 
of patrons have been obtained. The instruments 
of a Chicago company will be used, and the rate 
will be much less than under the present system. 


Toledo, Ohio.—A special to the Blade from 
Caldwell, this State, says that a Cleveland com- 
pany wants to erect a large manufacturing plant 
in Caldwell for the manufacture of light dyna- 
mos, power motors, power generators, electric 
cars, including trucks avd bodies complete, ete., 
= have a monthly psy roll of from $2,000 to 

,000. 


Islip, N. Y.—The town of Islip has granted 
the franchise to George B. Studley and A. J. 
Martin, of Brentwood. to run an electric rail- 
road from Babylon to Bayshore and Islip, thence 
north to Brentwood and acruss Long Island 
through Commack to Northport. Work will be 
commenced as soon as all the necesssary priv- 
ileges and rights of ways have been arranged for 
the purpose. 


San Francisco.—The right of way for an elec- 
tric railway from Merced to the Yosemite Valley 
is said to have been secured. The capital stock 
will be $2,500.000. The power is to be estab- 
lished at three points on the Merced River. The 
road will be broad gauge and will serve the re- 
gion for freightand passengers like ordinary rail- 
roads. The Pacific Improvement Company will 
take the contract for the construction of the 
line, " 

St. Catharines, Can.—It is reported that a 
company has been formed to build an electric 
railway between Port Colborne and Fort Erie, 
Ont., to run slong the lake shore and connect 
with the summer resorts at Fort Erie Beach, 
Crystal Beach, Point Abino, Lake View Grove 
and the Solid Comfort, or Humberton Club. 
Included in the list of projectors of this enter- 
prise are E. Coste, of Buffalo, aud Donald Mce- 
Gillivray, of Port Colborne. 


Youngstown, Ohio.—Capitalists here, it is 
alleged, have secured the right of way from 
farmers for an electric railway from Youngstown 
to Poland, in the eastern part of tbe county. 
Entrance will be secured here by a traffic agree. 
ment with the Youngstown electric railway. The 
new line will be opened during the summer, and 
the intention is to extend it to New Castle and 
thence to Pittsburg, making an electric line 
70 miles long. 


Lawrence, Mass.—There was great rejoicing 
by the farmers all along the line as the first elec- 
tric car on the Lawrence and Lowell Railway 
sped on its way. One old fellow who had been 
watching for hours for the appearauce of the 
car leaped into the air and waved his arms im a 
frantic manner so great was his joy. He boarded 
the car and requested to be taken as far as tive 
cents would carry him. When on the car he 
plied the motorman with questions a8 to 
the motive power and electricity and explained 
that it was his first ride on an electric car. 
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Philadelphia.—The directors of the Consoli- 
dated Electric Storage Company have declared a 
quarterly dividend of 1 per cent. from the cash 
surplus in the treasury, payable January 10. In 
connection with the declaration of the dividend 
the directors of the Consolidated Company have 
announced thatall debts, floating and otherwise, 
including the bonded indebteduess of the com- 
pany, have been paid and cancelled. This isone 
of the companies recently absorbed by the Elec- 
tric Storage Battery Company. 


Mantua, N. J.—-The first car was run over 
the Camden, Gloucester and Woodbury electric 
road extension on Christmus Day, amid the 
booming of cannon, ringing of chureh and fire 
bells and firing of musketry. Every house along 
the route was decorated with flags and bunting. 
When the car arrived at this place men, women 
and children turned out 1n crowds, and, as the 
car came to a halt, cheer after cheer rent the 
air, and the din of the cannons and shotguns gave 
the affair a regular Fourth of July appearance. 


Fostoria, O.—A corps of engineers has com- 
pleted a special survey of the line fur the pro- 
posed Tiffin and Fostoria electric road, from 
Fostoria to Bowling Green. The surveyors met 
with no obstacles whatever, and the farmers of 
the district were unanimously in favor of the 
project. Between Tiffin and Fostoria the grade 
is all completed and the rails laid part way. The 
company having secured the necessary fundsand 
assurances of plenty of money, the extension 
work which was suspended for some time has 
been resumed. 


St. Louis.—The Missour: Pan-Electric Tele- 
phone Company, which has shown no signs of 
life for seven years, han been revived by the de- 
cision of Judge Carpenter against the Bell Tele- 
phone Company, and a meeting of the stock- 
holders has been called for January 2, when plans 
for the future work of the corporation will be 
formulated. The Missouri Pan-Electric Com- 
pany was organized in 1884 and its speaking con- 
trivances were in constant use in St. Louis be- 
tween 1884 and 1887. Over 1,000 were in use in 
the city nntil March 17, 1887, when the decision 
of the Supreme Court abolished the system in 
favor of the Bell. 


Dayton, 0.—A consolidation of the several 
electric railroads between Dayton and Cincin- 
nati has been effected. The capital stock of the 
new company is $500,000, which will be increased 
aa the work on the line progresses, The principal 
capitalists interested in the deal are Gen. Andrew 
Hickenlooper, president of the Cincinnati Gas 
Company; Charles Fleischman, president of the 
Fleischman Distilleries and Yeast Company; L. 
C. Weir, president of the Adams Express Com- 
pany; H. H. Hoffman. tobscconist, Cincinnati; 
Henry B. Morehead, O. C. Barber, president of 
the Barber Match Company, and O. B. Brown, 
representing the Dayton interests of the Dayton 
Traction Company. 


Niagara Falle, N. Y.--The Niagara Falls and 
Lewiston Railroad, the proposed new electric 
road to run under the high bank of the gorve 
close to the water’s edge along down past the 
Whirlpool Rapids, the Whirlpool and Powe 
Rapids to Lewiston, is now being pushed for- 
ward. The nghtof way is being contested right 
and left by propertyowners along the river, and 
several commissioners have been appointed to 
take condemnatory proceedings and appraise 
property. An inspection of the Devil's Hole 
property aud the Niagara Land and Tunnel 
Company’s property has been made by the com- 
mission. The company expect to secure the 
right of way this winter and build the road in 
the early spring. It will prove a strong scenic 
rival of the New Yor!: Central and the Canadian 


Electric Road. 


Washington, D. C.—Mr. Catchings, of Mis- 
sissippi, a few days ago, introduced in the House 
of Representatives his bill to incorporate the 
National Rapid Transit Railway Company, the 
concern which proposes to build an elevated rail- 
road between New York and Washington, to be 
operated by electric motive power, and on which 
a speed of 120 miles per hour is to be maintained, 
The bill provides that the road must be equipped 
with side rails, to prevent derailmeprt and con- 
form to the Brott system of rapid transit rail- 
ways. The charge for transporting passengers 
shall not exceed two cents per mile. Construc- 
tion must begin within three years after the pas- 
sage of the bill and be completed within two 
years.—The Metropolitan Railroad Company of 
this city has mortgaged its railway property for 
$1,850,000 to the Baltimore Trust and Guarantee 
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Company for the purpose of securing funds to 
equip its lines with an underground electric 
system. Work on the new construction will be- 
gin in the spring. 


Kansas City, Mo.—E. R. Gill, of this city, 
has invented an electrical machine which prom- 
ises to automatically perform the duties of the 
cashier and cash girl or bey in city stores. The 
apparatus has been tested and worked success. 
fully. It is a combination of wheels, bars 
of iroi, eloctric wires and tubes. There are 
as many tubes as there are denominations of 
mouey. These tubes are filled with money from 
which change is made. Beneath the concern is 
a strong box into which is deposited automatically 
the cash received from sales. ‘The money is car- 
ried to the machine cashier, and the change 
brought from it over a string in a small tin box. 
Keyboards or * stations” are placed in different 
parts of the room. These keybvards look very 
much like typewriter keyboards. Each key is 
labelled with a numera'. The purchase money 
is placed in the traveling tin box. The amount 
of change required is indicated by ares des 
certain keys. By pushing another key the box 
with the purchase money is started for the ma- 
chine, and almost at the same moment another 
box leaves the machine with the exact change 
therein. 


INCORPORATIONS. 


e 
The Florissant Avenue Electric Railway Company, 
St. Louie, Mo.—to construct and operate an electric rail- 
way. Capital stock, $2,000. Promoters: E. R. Feuesborn, 
T. P. Bell, J. H. Schroeder. 


The Cincinnati, Hamilton, Middletown and Dayton Street 
Railroad Company, Cincinnati, Ohio—to construct and 
Operate an electric street railroad between Cincinnati and 
Dayton. Capital stock, $500,000. Promoters: A. Hicken- 
looper, Chas. Fleischman, L. C. Weir. 


The Poland Railway Company, Youngstown, Ohio—to 
construct and operate an electric railway between 
Youngstown and Poland, Onto—Capital stock, $25,000. 
Promoters: Gilbert M. Dill, Zebulon P. Curry, Arthur O. 
Fordlog, Asael E. Adams, Neury W. Davis. 


The Home Heating and Lighting Company, Toledo, Ohio 
—to produce electricity for heating and lighting, etc. 
Capital stock, $30,000. Promoters: J. F. Zahm, Homer 
Yarrran, R. W. Smith, of Toledo, 


The Keystone Traction Company, Lancaster, Pa.—to 
construct and operate motors and cables or other ma- 
chinery for supplying motive power to passenger ralle 
Ways. Capital stock, $10,000. Promoters: Jno. J. Paiter- 
son, Jno. D. Skile , Lancaster; Wm. B. Given, Colum- 
bia, Pa. 


The Suburban Light, Heat and Power Company, Pitts. 
burg, Pa.—to supply light, heat and power by means of 
electricity. Capital stock, $5,000. Promoters : Samuel P. 
Conner, J. W. Patterson, Thos. A. Noble, Pittsburg. 


The Winooski Light and Power ¢ Ompany,WInooskl, Vt.— 
to generate electricity by water aud other power s furnish 
light, heat aud power to the village. Capital stock, $2 500. 
Promoters; E. P. Crandall, O. W. Peck, H. F. Wolcott, of 
Winooski. 


The Combination Police and Fire Alarm Company, Chi- 
cago, ill.—to manufacture, vend aLd sell apparatus actu- 
ated by electricity, steam, water or any other kind ot mo- 
uve power, machinery, tools, ete. Capital stock, $1,006,- 
000. Promoters: Chester B. Davis, Wm. H. McAndrews, 
koy 8. Bates. 


ihe Calumet Construction Company, Chicago, 111.—to 
construct buildings, water works, electric power plants, 
electric light plants, railroads, canals, sewers, etc. Cap- 
Ital stock; $10,000. Promoters: Edw. H. Corse, Jas. W 
Burson, Clinton W. Howe. 


The Manhattan Alarm Compapy,New York—to man ufac- 
ture and sell machinery and mechanical devices, instru- 
rents and apparatus for lire alarm aud signaling purposes 
Capital stock, $20,000. Directors ; Albert 8. Willlams, Her 
bert N. Hansen, Willlam H. Thitchener, John J. Dwyer, 
Frank and L. Ryan, of New York City. . 

The Burlington and Mount Holly Electrie Railway Com- 
pany has filed articles of Incorporation 1n the office of the 
secretary of State at Trenton, N J. Gen. Willam J. 
Sewell, of Camden, is one of the corpvrators. The road 1s 
about seven miles in length, and is now Opcrated as a 
Steam road by the Pennsylvanta Railroad Co.upany. 


The Greenburg Telephone Company—to construct tele- 
phone lines in and between the villages of Hastings, 
Dobbs Ferry, Irvington and Tarrytown, N. Y. Capital 
8L0CK, $20.000. Directors: John R. McComb, Hery B. Mc- 
Comb and Willam A. Jaycox, of Dobbs Ferry; Abrabam 
N. Jackson, of Siug Sing ; Edward E. Birdsall, of New Ro- 
chelle, Henry O. Reed, of Bath Beach, and Ernest E 
Johnson, OF New York City. ` 


The Southampton Electric Light Company. Capital 
Stock, $5,000. Directors: Willis D. Van Brunt and H. M. 
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Howell, of Southampton, Suffolk County, N. Y., and Dan- 
lel Vall, of Riverhead. 


The River and Valley Traction Company—to constructa 
narrow gauge street surface ratiroad in Nyack, N. Y, 
Capital stock, £3,000. Directors: John W. Dalley. C. $. 
Quidor, Cornelius H. Lydecker, William W. Hinton and 
others, of Nyack. 


The Staten Island Interior Railroad Company —to butia 
and operate an electricrcad from tke ferry landing at St. 
George through the villages of Tompkinsville, Stapleton 
and Concord, with a spur to South Beach. Capital stock, 
$300,000. Directcrs: Herman Bergholtz, Franklin C. Cor- 
nell, Daniel Thomson and DeF. Van Vleet, all of Ithaca, 
New York ; Horace T. Hand, of Scranton, and Alfred lien. 
driks, of New York City, and Cornelius F. Timpson, 
Frederick Leuchter and W. J. Cieighton, of Staten Island. 
In addition to these the corporatoi$ Include Frederick W. 
Janssen, Fra: k T. Baumann, W. H. Bo twick and Louis 
Milani, of Staten Island, and D. T. Evarts, of New York. 


The Flushing and College Point Electric Railway Com- 
pany—to construct and operate a stieet surface road in 
and between the villages of Flushing and College Point, 
N. Y. Capital stock, $125,000. Directors: Daniel Odell, R. 
Bayard Halstead, Paul D. Cravath, John W. Houston, 
Victor K. McElheny, Jr., Frank A. Dillingham, Philip F. 
Kobbe, Harvey Romer and Charles Snow Kellogg, of New 
York City. 


The Tremont Improvement Company, Portland, Maine— 
to construct electric light, heat and power plants. Capi- 
tal stock, $1,000. Promoters: Howard L. Rogers, Chas. F. 
Wallace, Boston, Mass.; Josiah H. Drummond, Jr., Port- 
land. 


Woven Wire Brushes. 


The Belknap Motor Company of Portland, Me., are the 
patentees and manufacturers of the best Woven Wire 
Brush on the market.—[Adp. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT [SBUED DECEMBER 25, 1894. 


ELECTRIC RAILROADS AND APPLIANCES. 

531,331. Trolley. Charles E, Powell, Philadelphia, Pa. 
Filed Oct. 31, 1894. 

531,351. Flexible Gear for Electric-Car Trucks. Ferdinand 
A. Wessel and Ernst Egger, New York, N. Y., assigu- 
Ors Of one-fourth to Aaron Naumburg, same place. 
Filed Sept. 22, 1898. 

531,366. Means for Controlling Electric Locomotives. 
Ernst Egger and Ferdinand A. Wessel, New York, 
N. Y., assignors of one-fourth to Aaron Naumbury, 
same place. Filed May 17, 1898. 

531,380. ‘Trolley-Catcher. Peter D. Milloy, Buffalo, N. Y. 
Filed April 2, 1894. 

531,383. Trolley. George A. Newhouse, New Albany, Ind. 
Filed July 28, 1894, 

531,437. Trolley-Wire Bracket. Winfield S. Kline, Bolivar, 
aud Jobn B. Westhafer, New Philadelphia, Ohio. Filed 
Oct, 17, 1894. 

531,441. Eleciric Railway. Charles H. Macloskle, Schenec- 
Cady, and lienry M. Brinckerhoff, Matteawan, assign- 
ors to the General Electric Company, Schenectady, 
N. Y. Filed May 17, 1894. 

531,445. Electrical Connection for Railway-Ralls Arthur 
J. Moxham, Johnstown, Pa. Filed Ju! e2, 1891. 

531,450. Conduit hlectric Kailway. Wiliam H. Swift, 
Boston, Mass., assignor of one-half to John H. Mc- 
Grady. Same place. Filed April 27, 1894. 

531,499. Electric Locomotive for Elevated Rallways. Fritz 
B. Behr, London, England. Filed Feb. 27, 189. 


931,575. Truck for Electric Cars. William Sutton, St. 
Louis, Mo. Filed Feb. 19, 1894. 
ELECTRIC LIGHTS AND APPLIANCES. 
531,421. Electric-Lighting System for Railway-Cars. Mor- 


ris Moskowitz, Newark, N. J., assignor to himself and 
Leon D. Adler, same place, and A. 8. Adler, Philadel- 
phia, Pa. Filed Aug. 10, 1894. 
531,422. Electric-Arc Lamp. Edwin J. Murphy, New Ycrk, 
N. Y. Filed Feb. 16, 1894. 
DYNAMOB8, MOTORS, ETC. 

531,365. Controlling klectromagnetic Machines. William 
1. Donshea, New York, N. Y. Filed Jan. 29, 18%. 
531,406 Commutator. Henry L. Bridgman, Blue Island, 

NI. Filea July 3, 1894. i 
531,432. starting Alternating-Current Motors. Louis Be ' 
Boston, Mass., assignor to the General Electric ar 
pany same place. Original application filed July 3. 


1893. Divided and this applicati n filed March iz, 
1844. a 
531,486. IT redging Machine and Electrically-Actus eg 


Bucket ‘Theretor. Colcord Upton, Salem, Mass. 
Oct. 15, 1894. 


TELEPHONE AND TELEGRAPH APPARATUS. a 
531,556. ‘'elephone-Index. Charles A. Orth, Trenton, S... 
Filed Sept. 18, 1894. 


MISCELLANEOUS. 


531.301. Magnetic O1e Separator. Charles G. Buchanan, 
New York, N. Y. Filed May 12, 1898. rett, as- 
531,310. Electric Cut-Out. Harry Hansen, pba ass. 
signor cf one-half to Nils Olson, Maplewood, 
Filed Jan. 23, 1894. A 
531,334. Electiie Conduct(r Support. Joban M. ary 
Boston, Mass., asstgnor of era to Albert 
Son, Same place. Filed July 9, 1894. 
l 4 Louis Mccarthy, Boston, Mass. Filed 


531,423. Insulator. 
Nov. 19, 18M. 
531,424. Kiectric Plug-Switch. Augustus H. Palmer 
Utica, N. Y. Filed Oct. 17, 1804. EN 
531,469. Cotn-Controiled Game Apparatus. 


Pratt, Kalamazoo. Mich, Filed Dec. 26, 18%. vis, 
531,515. Minge tor klectric A phi) Atus. Arthur B. Da 
Elkridge, Md. Fite ay le, ; (A 
531,614. Electric Cable, a Guilleume, Cologa 
Germany. Filed April 26, . At- 
531,617. Automatic Rheostat. Rodolphus W. Ho 
lanta, Ga. Filed April 30, 18%. 
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NEW YORK, JANUARY 9, 1895. 


N. E. L. A.—The next annual meeting of the 
National Electric Light Association will be 
held at Cleveland, O., February 19-21, 1895. 
Every concern interested in either lighting or 
railway work should be represented in the 


membership of this body, and should have at l 


least one representative at the Cleveland meet- 
ing. The Secretary is Mr. Geo. F. Porter, 136 
Liberty street, New York. 


EDITORIAL NOTES. — 


Modern Theories Inthe January number of 
as to the Engineering Magazine 
Electricity. there appears an article by 
Prof. Henry A. Rowland on Modern Theories as 
to Electricity, reproduced on another page, 
which is likely to attract very wide attention 
on both Continents for two reasons: first, 
because anything from Prof. Rowland's pen 
upon the subject of physics comes with the 
stamp of highest anthority ; and second, because 
since the issue of Prof. Lodge’s classical work on 
Modern Views of Electricity no authoritative 
expression has been given as to the position of 
science on this most interesting question. It is 
but natural, therefore, that in this latest paper 
great interest should be manifested as to how the 
views of modern thought have changed. 

It is not to be expected that in a magazine arti- 
cle Prof. Rowland could do justice to a subject 
of such vast import as that of the ether and its 
various phenomena, nor has he attempted in any 
instance to go into details. He bas been com- 
pelled to limit himself to a rather brief summary 
of what he believes to be our present state of 
knowledge of the subject, and by this limitation 
has at times been compelled to sacrifice that per- 
apicuity that would be desirable. 

Briefly stated, Prof. Rowland and Dr. Ludge 
both agree that the theory of electricity and 
magnetism reduces itself to the theory of the 
ether and its connection with ordinary matter ; 
but when we come to the mechanism of the ether 
by which electrical and magnetic phenomena are 
made manifest, we find a wide divergence be- 
tween the views of these two gentlemen. For 
instance, Dr. Lodge assumes a dual quality of 
the ether, and in summing up says: ‘‘ We have 
gradually passed, therefore, from a sort of one- 
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fluid theory to a modified two-fluid theory, be- 
lieving it to be in some sense or other nearer the 
truth” ; whereas Prof. Rowland says: ‘‘ There is 
nothing more certain to-day than that electricity 
is not a fluid.” 

Both agree that the ether must account for 
gravitation, light and heat, as well as for elec- 
tricity. The usually accepted views of the char- 
acter of the ether readily explain the phenomena 
of radiant energy, but gravity has been the 
stumbling block to all theories. In the propaga 
tion of radiant energy the time element is con- 
spicuous, but in gravity it must be absent. Dr. 
Lodge attempts to show how propagation of 
gravitation w thout time is explainable on the 
theory that the ether is incompressible. He says: 
‘* But electrical experiments prove the ether to 
be enormously—perhaps absolutely—inucompres- 
sible; and if so, such vibrations as these (those 
similar to sound vibrations) would travel with 
infinite speed. Conceivably (I should like to say 
probably) gravitation is transmitted by such 
longitudinal impulses or thrusts.” 

Prof. Rowland, on the other hand, apparently 
rejects this suggestion as untenable, for he says : 
“We have absolutely no adequate theory of 
gravitation as produced by the ether.” 

The phenomenon of magnetism he believes due 
to ether vortex rings, which have a material 
counterpart in the smoke rings with which we 
are all familiar, aud he suggests an explanation 
of the earth’s magnetism on this basis, that the 
earth's motion creates a vortex in the ether. 

Personally there has always ap, eared to be one 
difficulty in the vortex theory of magnetism, viz., 
that it postulates that magnetic energy is kinetic ; 
that it requires a continual expenditure of energy 
to maintain it. This istrue with short electro- 
magnets; but with closed magnetic circuits, no 
matter how soft the iron, it has been proved by 
Ewing and others that the magnetism once im- 
parted is retained indefinitely providing no 
work is done upon the circuit by which the mag- 
netism is discharged. The case of permanent 
magnets is a more familiar illustration of our 
point. It requires the expenditure of energy to 
impart the magnetism, but when once acquired _ 
it is retained indefinitely without further ex- 


302 


ELECTRICITY. 


Vol. vii., No. 26 


penditure of energy. The energy is retained—it 
becomes static. It is capable of doing work just 
as is the static electric charge or the suspended 
weight, but involves no expenditure of energy to 
maintain its potential, as would seem to be im- 
plied in the vortex theory. Doubtless Prof. Row- 
land is right, and our confusion is due to a lack 
of understanding of the question, for when such 
men as Rowland, Kelvin, Lodge and others of 
the same standing hold to a given view we must 
all rest assured that there is some pretty good 
foundation for that view. For our own benefit 
and for the benefit of many of our readers, how- 
ever, we would like to have this point a little 
more clearly elaborated. 


*¥ * * 
The Benefits The Supreme Court of lowa 
of has just rendered final decision 


Litigation. inthe Jones County Calf Case, 
which has been in litigation for twenty years. 

In 1874 one Potter came into Jones County to 
buy calves. He met a former acquaintance, 
Bob Johnson, who volunteered as a friendly 
service to go out himself and try and buy some 
for his old time neighbor. Ten miles from home 
he met a stranger named Smith, who said he had 
four calves in a pasture nearby. These were 
bought and paid for in cash. Johnson took them 
home to juin the larger drove of Potter. A 
neighbor, Foreman, missed four calves from his 
herd and claimed those which Johneon had 
bought of Smith as his property. Jonson be- 
lieved Fureman’s story and gave his note for the 
price of the calves. Afterwards Johnsonu became 
convinced that the four calves bought of Smith 
were not Fureman’s calves, and he refused to pay 
the notes. 

Then Potter and Foreman joined au auti-lorse- 
thief association, which had Johnson indicted for 
the larceny of the calves. Smith has never turned 
up and figures as the mythical Smith. Johnson, 
efter several trials, remained unconvicted. ‘Lhen 
he began action against seven members of the 
borse thief association for malicious prusecu- 
tion. One of the defendants bas died aud the 
final action in the Supreme Court was to decide 
if the remaining six should pay all or ouly six- 
sevenths of the costs, Johnson having won his 
case, with costs. It is held that the six must pay 
all. The parties are all living now save Harmon 
Keller, one of the defendants, and the only com- 
plaint Bob Johnson makes is that Keller died 
without his knowledge or consent and without 
first obtaining an order of court—slipping away 
from him, he claims, in an unseemly manner., 
All the participauts were prosperous and well-to- 
do twenty years ago—all are now bankrupt. The 
calves, aud doubtless many of their descendants, 
have been eaten, the lawyers have taken in 
$30,000 in fees, the feeling has been so bitter 
that there has been no decent living in Jones 
County, and the price of real estate has depre- 
ciated one-half. Yet Bob Johnson is vindicated, 
and in his old age he can philosophize on the 
benefits of litigation. 

The incandescent lamp litigation of electrical 
companies and nearly all other fights over elec- 


trical patents have been as senseless, though per- 


haps not quite so humorous, as the fight over the 
four bony calves in Jones County. It has lasted 
for only ten years, and in that period nearer 
$6,000,000 than $30,000 has been wasted. 


When the Edison patent was finally sustained, 


in 1891, the price of lamps was 50 cents, as com- 
pared to $1 when the litigation began. Then at- 
tempts were made to close all competing manu- 
facturers. This latter litigation is still in prog- 
ress. Meantime there are, and have been every 
minute since 1891, half a dozen strong competi- 
tors in the field; the price has now fallen to 21 
cents, and the patent has expired. 

The Edison lamp is ‘ vindicated,” dozens of 
lawyers have made independent fortunes, scores 
of experts have perjured themselves until their 
consciences are as black as their hats, the profits 
in the lamp business are reduced to a very close 
margin, the field is wide open. 

Bob Johnson and Mr. F. P. Fish should go 
down to history yoked together. 


Under the Searchlight. 


Views and Upinions on Timely Topics. 


—_—— 


We extend to Mr. Frederick Nicholls, of To- 
ronto, the compliments of the season in more 
than a perfunctory manner. In all the columns 
of revelation in regard to corruption in his city, 
not one charge was made against him, and he 
comes out of the affaic with no blot on his repu- 
tation and no suspicion of wrongdoing. 


* * x 


Seely to Become an Electrician. 


It is said that some time before going into 
prison, Seely, the defaulter, expressed his desire 
to learn electrical engineering, and in a day or 
two he will be put to work in the electrical 
shops. ‘There, it is said, he can acquire a 
thorough technical knowledge of electricity, al- 
though there will be small opportunity for prac- 
tical work. 

How would it do to give the Warden $1,000 
worth of stock and bave him establish a branch 
of the National School of Electricity in the 
prison ? 

* X X 
Edison and the Patent Laws. 


(From the Wheeling Register.) 


Edison, the electrician, has long delighted to style the 
framer ot the American patent laws “that Himalayan- 
Andesian Jackass,” but this will hardly cover his latest 
sentiments now that the Supreme Court of the District of 
Columbia has decided in favor of the American Grapho- 
phone Company agatust the Edison (or Columbia) Phono- 
graph Company. Substantially this opinion awards the 
higher honors to Alexander Graham Bell, on the ground 
that Bell’s phonograph cylinders gave a truer value to the 
instrument than Edison’s original tin foil plate. Edison's 
position is peculiar, The public honors him above all 
other inventors, but almost all the courts deny and deride 


his claims. 

Our esteemed lay contemporary suggests some 
vital truthsin the above, which will be expressed 
more at length in the technical papers before 
many years. 

Notwithstanding the work of Dickson and all 
the other flunkies, Edison's history has not yet 
been written, his portrait is unpainted. When 
properly measured, he will still bea great man, 
but he will not be a god, or even a wizard, 

. * * * 

A REMINDER of the time when G. E. was pay- 
ing an 8 percent. dividend comes to us in the 
shape of an annonncement that the Pennock 
Electrice Company has declared a dividend. 


- as Schenectady and Boston. 


General Electric—Mystery Off. 


Continued Misrepresentations of Actual 
Conditions. 


PRESENT STATUS AND FUTURE PROSPECTS. 


The clouds which precede the coming storm 
hang heavy over the Broa‘ street offices of Gen- 
eral Electric, the edges thereof reaching as far 
The officers of the 
company, and the men ‘‘ who are very close to 
the management,” are kept busy supplying the 
news agencies and the financial editors with rub. 
bish which means nothing, but which the pnblic 
are evidently expected to accept as news favor- 
able to the prospects of the organization. 

The statements given out are leas positive than 
those of two years ago, but the element of truth 
is lacking now as it was then. 

Does the public ever stop to consider that 
every statement given out by this company up to 
sixty days ago has been proved to be false; that 
every charge made by ELECTRICITY has been 
borne out to the letter ? 

We are proud of our record in this fight, 
ELECTRICITY was six months in advance of any 
other publication in the United States in offering 
criticism, in prophesying failure. When the 
shares were quoted at 118, we stated that they 
would sell at 50 before they reached 125. It is 
our best Judgment now that they will sell at 10 
before they sell at 40. 

And yet, with ruin staring the organization in 
the face, and close at hand, the game of decep- 
tion and stockjobbing continues, aud not one 
line of truth in regard to the actual affairs of the 
company is forthcoming; nothing but rosy state- 
ments of great business and ‘‘ improved” condi- 
tions. The same stories were told when the stuck 
was tumbling from 119 to 70; they will still be 
told undoubtedly when the stock is assessed. 

If they had anything affording real encourage- 
ment to investors, would they not give onta 
statement showirg gross business for the eleven 
mouths of the fiscal year, operating expenses, 
assets which have increased in value since the 
marking down of last year, ete., etc. 

The following came from one of the news 
agencies last week : 

It is generally believed in stock circles that 
the article in to-day’s ELECTRICITY is the bear 
attack on the General Electric Company of 
which rumors have circulated for more than ten 
days past. One who is recognized as an author- 
ity upon G. E. affairs says that the article is 
grossly exaggerated, and that it does not truly 
represent the condition of the company. The 
allegation that the $1,000,000 bonds retired last 
year were not paid out of earnings is declared to 
be nntrue, as the company now depends upon its 
earnings ratber than new capital for all its ex- 
penditures. ‘This has been true ever since the 
St. Ry. and Ill. Properties issue. 

ELECTRICITY has no more interest in a‘ bear 
attack” on G. E. than it has in the internal 
troubles of the government of Madagascar. 

When we speak, however, of Q. E. affairs we 
speak by the card, and defy contradiction of our 
charges. If our charges in regard to the retire- 
ment of these bonds, not out of profits, but out 
of thesale of treasury assets and the settlement 
of old accounts are denied, let the Q. E. Com- 
pany publish now a list of assets sold during the 
year, old accounts settled, and explain what 
they have done with the proceeds. 

The facts will not be buried forever. 

ELECTRICITY cau furnish a list of these trans: 
actions if necessary. 

It is worthy of remark that this inspired para- 
graph contained no mention of the loss of $2,000. 
000 of assets through the drawing out of the 
Ft. Wayne Company, no mention of ,the $2,000. 
000 liabilities incurred by the failure of North- 
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west General Electric, no mention of $8,000,000 
patent assets wiped out forever. 

Why don’t the G. E. officials talk about these 
things ? 

Other matter given out last week was as 
follows : 

General Electric has practically solved the 
problem of correcting the impairment in its cap- 
ital stock, which was shown to be over $12,000,- 
00) January 1, 1894. There were $10,000.000 of 
their 5 per ceut. debenture bonds outstanding at 
that time. It has adopted the policy of employ- 
ing its surplus to buy in the bonds. The amount 
in round numbers purchased in the year just 
closing is $1,000,000. The price paid was con- 
siderably below the current quotation of 91. 
The bonds touched 68 in January, and it was un- 
derstood that the purchases commenced about 
that time. Should the company be able to get 
control of a majority of the issue, it would in 
conjunction with sharp appreciation 1n the price 
of its treasury securities, be able to correct the 
impairment without reducing the capital stock or 
calling an assessment. 

It is generally believed in electric circles that 
the management has decided to take no action 
on the impairment of capital beyond buying its 
own debentures and marking up the value of its 
treasury assets as they appreciate in value. 
There was a good deal of opposition to any 
reduction in the amouut of capital stock to meet 
this impairment, which was practically a book- 
keeping impairment rather than anactnal impair 
ment. It is reiterated that the best thing the 
company could have done was done when its own 
debentures were bought in the market with the 
profits of the business. 

Nothing could show more plainly that the 
management believe the stockholders and the 
public to be a pack of imbeciles. 

The list of treasury assets was published in 
April. Since that time there have been two raids 
upon the G. E. treasury, both made without the 
knowledge (so it was claimed) of the Board, and 
some of the best in this list of assets handed 
over to the Street Railway and Illuminating 
Properties and to the United Securities Com- 
pany in exchange for worthless securities 
sold to these two financiering companies origin- 
ally. 

Moreover, there is not in the entire list any 
paper which has appreciated or can appreciate in 
value enough in ten years to make up one-half 
of the impairment. 

No one could speak of marking up the stucks 
of manufacturing companies(Schedule A) except 
as a joke. 

Of the stocks and bonds of local companies 
(Schedules B and C) there were on January 31, 
1894, par value, $5,536,253.79, carried at $2,718,- 
726.42. 

Some have been sold since. The par value of 
all held to-day is not over $4,500,000. Can they 
be marked up to three times par value to meet 
the $12,000,000 impairment ? 

Dozens of these local properties are in the 
hands of receivers. Dozens of them owe the 
G. E. Company large amounts of money, and 
can’t pay interest. Can they be marked up ? 

A bookkeeping impairment ? Certainly it is; 
and if the bookkeeping were honest the impair- 
ment would be $30,000,000 instead of $12,000,000. 


Outside of Schedules A, Band C there were 
carried as assets last year $8,000,000 in patents. 
Can they be marked up ? 

There were also notes and accounts receivable 
of over $8,000,000, many of them from bankrupt 
local companies. Can they be marked up ? 


The impairment of the G. E. capital will be 
corrected in an honorable way only when the 
stock is wiped out. No one knows this half so 
well as the bankers and other insiders in the 
management, 

As for correcting this impairment by the re- 
tirement of bonds, if would take at the present 
rate just twelve years. 

The Wall Street Daily News isa great deal 
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nearer correct in its views than most of our con- 
temporaries. It says : 


Notwithstanding tbe most roseate statements 
regarding the affairs of the company, very care- 
fully prepared exhibita of earnings showing that 
dividends have been earned on both classes of 
stock, heavy purchases of the company’s own 
debenture bonds, and discreetly distributed bull 
tips on the stock, the price does not advance. 
‘ A gentleman who is close to the manage- 
ment, and heretofore very correct in his prog- 
nostivations on General Electric, said yesterday 
to a representative cf the Wall Street Daily 
News, regarding the weakness of the stock : 

"I know of nootber cause than that those who know 
most about the company and its affairs do not care to 
hold any great quantity of the stock. The officials may 
wriggle as much as they will,and issue whatever state- 
ments they like, the fact remains that, sooner or later, 
the General Electric Company will have to reduce tts 
capital—cut it down one-half. There is no getting away 
from this, and 1t explains the weakness of the sto k and 
the disposition manifested to sell it. The person who buys 
and holds It must consider the fact that it will cost bim 
twice as much as he paid, because in the new arrangement 
his holdings will be cut in two. As to whether his stock will 
b: wor b any moe after this i3 done, [ refer him to any- 
one in the electrical supply and manufacturing line as to 
whether there ig any money in the business. If the per- 
son is truthful the answer will be, ‘Nary a cent.’” 


The directors of this company are in an un- 
fortunate position, to put it very mildly. The 
longer they evade their duty of giving the full 
truth to the public the more unfortunate their 
position will become. 

The company was founded upon a fallacy; its 
policy was an attempt to overturn or ignore the 
financiering laws of all the centuries of progress. 
It was furedoomed to failure, and its total collapse 
is only a question of weeks, not of years. 

We believe, and have reason to believe, that 
the insiders knew of the impending failure in 
1892; that they have, every one of them, either 
unloaded their original holdings upou the public, 
or made enough money selling stock short at the 
decline, so that what stock they actually hold has 
cost them nothing. 

The fallacy of the financiering plan has been 
often pointed out in these columns. The follow- 
ing verbatim copies of Jetters, written by the 
president in 1892, show, perhaps more clearly 
than any comment of ours, the salient points of 
the scheme; they also show that the directors knew 
of the dangers in the situation nearly one year 
before they made public confession by selling the 
choicest treasury assets to a syndicate at one-half 
their value, and six months before they allowed 
a rosy annual report to be issued : 

[copy. ] 
Boston, June 29, 1892. 

Dear Sir: We are really in need of a good 
class of bonds suitable for our next Securities 
Company series, which we can sell to it at 
about 70 in cash. I would be glad to have you 
use every reasonable effort to secure such bonds 
where you can do so in connection with transac- 
tions which will be profitable to your office. 

Referring to previous letters which we have 
written you on this subject, I would say that we 
can take almost an unlimited amount of bonds 
providing you get them at a cost to your office 
of not to exceed from 50 to 60 centa on the dol- 
lar. I should be glad to have you look carefully 
over the business in your territory and advise us 
as to about how many bonds it is probable that 
you will be able to turn nie to us during the 
next six monthe. Yours truly, TE N 


This letter of advice to agents was written one 
month after the consolidation., 

The phraseology is worthy of careful study. It 
will be noticed that there is not one word of 
caution as to the quality of the bonds to be 
taken. “Transactions which will be profitable 
to your office ” is supposed to be translatable into 
“ transactions upon which you ¢.n make a per- 
sonal profit and divide with your superior 


officer.” . 
Never mind the actual valne of the properties. 


Give us bonds, bonds, bonds. Give them to us 
in unlimited quantities at 50 to 60, and we can 
sell them to the public at 70 to 80. Stand not 
upon their worth, but give us bonds ! 

Three months later, the agents having followed 
instructions, the directors were aware that the 
scheme had been overworked. The district 
managers hada worked heroically to carry out 
the orders of their chief. They had taken any- 
thing offered in the shape of bonds, They had 
made money, and the company was on the verge 
of ruin. 


[copy. ] 


New York, Sept. 25, 1892. 

My Dear Sir: I have just got off the steamer 
and taken up my mail. I find that some of our 
new directors, incident to the cholera scare and 
* my ” absence from the country, have instituted 
some inquiries with the result of disturbing their 
minds considerably on the following points : 

1. The large stocks of material carried at our 
different branch offices. This isa proper matter 
for criticism, and, a8 you know, we are making 
every effort to reduce these stocks and I hope we 
shall have your hearty co operation in redu- 
cing by a considerable percentage the stock car- 
ried by your office. 

2. The large indebtedness of our allied in- 
terests, both direct and indirect. This is also 
a proper matter for criticism, and one to which 
we should all bend our energies to remedy in 
every possible way. 

3. Taking so many stocks and bonds in pay- 
ment for apparatus. This, of course you could 
anticipate, and while the criticism is honestly 
made, I think, under all the circumstances of the 
case, it is possible for us to convince our people 
that in this respect the action of the company 
and its branch offices is generally justifiable. 

4. The very large amount of salary and gen- 
eral expenses of the various branch offices. This 
is also a matter concerning which we cannot but 
feel that there is ground for just criticism. I 
know that you have done. and in the future 
promise to do, much to reduce items, and I can 
only urge you to take all possible steps in that 
direction. 

In order to clear our decks, so to speak, of al] 
our surplus stocks and bonds of local companies 
prior to our next inventory J have conceived the 
plan of creating a new pool of securities, similar 
to our old Trust securities A,” “B.” ete. In 
order to obtain money readily from our stock- 
holders, it will be necessary to put the securities 
in at a very low price, the bonds—which we have 
been carrying in our inventories at 70, at 60, and 
the stocks at perhaps 20. This method of cleaning 
up the *‘ cats and dogs” intheinventory of a cor- 
poration I think a most excellent one and a safe- 
guard agaiust the almcst certain criticism 
which will follow any one of our companies 
which carries a largeamount of such securities. 

I came home feeling very well indeed, but I 
am somewhat disturbed at the great accumulation 
in the hands of the company and the apparent 
difficulty of obtaining money out of our sales of 
merchandise, In this connection I would urge 
you to have it understood in your office that when 

taking stocks or bonds of local companies the 
general financing of the company shall be done by 
the local officers and at local and other banks, so 
that the current sales to such companies beyond 
the amounts representing your subscriptions to 
their bonds shall be on a cash basis. Nothing is 
more miserable and discouraging than to have the 
local company in the habit of lying down upon the 
parent company for current amounts; giving 
notes and finding themselves unable to meet 
them at maturity. I beg you to emphasize the 
need of the greatest care in giving credits, as 
this matter is also receiving very severe and 
measurably merited criticism from our new di- 
rectors. Yours very truly, 
C. A. CorFin. 


The financiering was now needed to be done 
by local banks. New York and Boston had all they 
required. 

How many stockholders of the company were 
advised in the fall of 1892 that anything what- 
ever was wrong ? Were not the public told, even 
in this very month of September, that the stock 
was earning 17 per cent. and would soon sell at 
150 ? 

The General Electric Company is convicted 
out “of ‘the’mouths „of its; own officers with hav- 
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ing been from the firstin a dangerous condi- 
tion. 

Every public statement made was false. Every 
statement issuing now is equally false. 

The public no longer want generalities, they 
demand the truth. What officer of the concern 
will put himself on record in answer to the fol- 
lowing questions: 

Have not the treasury assets sold during the 
year (including notes collected) amounted to 
more than the notes payable wiped outand bonds 
retired ? 

Did not the company lose practically $2,000.000 
by the defertion of the Fort Wayne Company ? 

Is it not liable for nearly $2,000,000 as a stock- 
holder in Northwest General Electric ? 

Is there not a penitentiary job for some one 
if the affairs of the Northwest Company are ever 
aired in the courts ? 

Is it not a fact that the $8,000,000 of patent as- 
sets would be marked off the books in any honest 
company ? 

Are not half the $9,000,000 of notes receivable 
claimed in the last report worthless ? 

Was not the inventory account of last year car- 
ried at least $1,000,000 too high ? 

Could the stocks of manufacturing companies, 
carried at $2,700,000, be sold for $500,000 ? 

Is there a single article of the company’s prod- 
uct on which the price has not been reduced 
50 per cent. in two years ? 

Is a dividend possible for the nexttwenty years 
under present conditions of cust, selling expenses 
and price received ? 

Will not the next annual report show a further 
deficit of $6.500,000 at least ? 

Is not a scaling down of the stock already de- 
termined upon, aud has it not been delayed only 
because another scaling down would be equally 
necessary after January 31 next ? 

Has it not been determined to muke one job of 
it all ? 

Has not every member of the Board of Direc- 
tors sold his original holdings of stock ? 

Has not the gross business of the company 
fallen from $20,000,000 to less than $10,000,000, at 
the same time that selling prices bave been re- 
duced one half? 

Has not the compauy paid out within 60 days 
nearly $70,000 to make good some of its guaran- 
tees on stocks and bonds sold to a financing 
company ? What is the extent of the possible 
liability in this direction ? 

These and many other questions must be 
answered, and very soon. The honorable Board 
can save itself some humiliation perhaps by an= 
swering them in advance of an official examina- 
tion by stockholders. 

Eventually these directors may be called upon 
to explain their individual responsibility for the 
issuance of two incorrect annual reports. 


Direct Application of Flame to Water. 


M. Bandsept bas read a paper before the So- 
ciete Francaise de Physique describing a method 
of burning oxygen and coal gas, thoroughly 
mixed, under water or other liquid, so as to ap- 
ply the heat directly to the lower layers of the 
liquid with a minimum of waste. He says that 
85 and even 90 per cent. of the heat is thus 
economized. The liquid readily bubbles, and 
into the hot bubbles the liquid readily boils, s80 
that boiling goes on fiercely even at 85° C. in all 
parts of the liqnid at once. The more perfect 
the combustion the smaller and more rapid the 
bubbles in their origin. The apparatus can be 
used as a calorimeter for the determination of 
the heating value of coal gas, simply by using 
the gas to heat up water in the same way, the 
temperature attained through usiug a given vol- 
ume of gas being measured. 


ae are 


ELECTRICITY. 


The Electropoise. 


The Criminals and Their Aids. 


Notwithstanding Evectricity’s thorough ex- 
posure of the fraudulent nature of the Electro- 
poise and of the methods pursued by the Elec- 
trolibration Company, the sale of these useless 
articles still goes on and the public are being 
swindled out of thousands of dollars daily by the 
company in its various branches. The fraud, a 
more vicious one than the sale of green- goods or 
the old-time confidence game, is being carried 
on in the best known thoroughfare in the city, 
the fraudulent circulars flood the mails, and the 
authorities take no action. More than this, the 
swindlers are enabled constantly to reach new 
victims through the publication of their ad- 
vertisements in such publications as the Bro k- 
lyn Eagle, the Churchman, the Literary Digest, 
the Review of Reviews, and many others. 

Every one of these publications has been told 
by authorities that the Electropoise is absolutely 
fraudulent, a swindle upon the public. Yet they 
sell their space and reap the financial benefits of 
a direct share in a crimival busiuess. 
they excuse themselvee ? 

The money received in this way is no more 
honest money than that secured by the New 
York police captains for allowing the brothels to 
exist in their districts. In both cases it is & 
contribution from criminals to aid them in the 
commission of further crimes. 

There can be no defence. ‘The publications 
accepting that advertisement confess a willing- 
ness to make money by aiding a swindle. Yet 
the Churchman bas the hypocritical effrontery 
to descant upon the evils of the Sunday news- 
paper : 

" The discussion of the Sunday newspaper at 
the Church Congress gave much satisfaction to 
Christians interested in the preservation of the 
brief hours of the Lord’s Day for the develop- 
ment of the spiritual nature of msn; and the 
words of the more seriously minded of the 
speakers were uniformly devoted to impressing 
upon churchmen the inevitable loss sustained by 
those who either neglect divine worship for the 
attractions of the Sunday newspaper, or attend 


the services of the church with minds and hearts 


indisposed by such reading to receive their hal- 
lowed influences.” 


How can 


The evils of the Sunday newspaper, however 
great they may be, would better be pointed out 
by some paper like the Sunday School Times, 
the Christian Advocate of New York, or the 
Western Christian Advocate of Cincinnati, pa- 
pers whose advertising space is pot for sale to 
promote a fraud, and which can at least come 
into the discussion of amoral question with clean 
hands. 


We do not know how many other religious pa- 


pers are still carrying the Electropvise advertise-.- 


ment, but the stain of dishonor and corruptiou 
rests op every one of them. 

Every legitimate advertiser in any of them 
would be justified in morals and in law in can- 
celling his contract unless the advertisements 
of such frauds are rejected. 

ELECTRICITY’S exposure was complete; it was 
verified by men of the highest standing in the 
medical and electrical professions. 

At a trifling expense any publication could 
make a similar investigation on its own account 
and get similar proof. But no, these hypocriti- 
cal, false-teaching journals will continue to ac- 
cept the money of the criminals as long as they 
have money and have escaped arrest. When 
they are flnally driven out of business they will 
withhold all comment on the matter, and wait 
for another similar swindle to be launched, and 
assist ench succeeding one to filch money from 
the pockets of their trusting constituents. 

‘The evils of the Sunday newspaper !” The 
evils of one church paper like the Observer or 
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the Churchman, or the others, are more baneful 
than all the Sunday newspapers ever printed. 


Fighting the ‘‘ Electrical” Frauds. 


(From the Scientific Machinist.) 

ELECTRICITY, of New York, is a fearless de- 
fender of the engineering industries, especially 
against illegitimate schemes which are carried 
on inthe name of benefaction. It has told the 
truth—and that only—about the alleged National 
School of Electricity. In view of the recent de- 
velopments concerning the management of that 
school it is time for the police to take a hand. 

ELECTRICITY is also waging war against the 
literary and religious publications which indorse, 
by the sale of space in their columns for adver- 
tising purposes, some of the most barefaced 
swindles, in the shape of medical goods, which 
could be devised. The science of electricity has its 
place in therapeutics, but it is time the gullible 


public was protected, alike against the electric- 


healing frauds and the careless and unprincipled 
editors who assist them. 


—————— 


Away With All Quackery. 
To the Editor of ELECTRICITY. 

Dear Sir: I have been too busy to answer 
your favor of December 1 until now. Of course 
I am in hearty sympathy with any efforts to put 
down medical quackery, whether electro- medical 
or otherwise. There should be some restrictions 
not only on the sale of bogus electrical appli- 
ances for the cure of disease but bogus decoc- 
tions which are to be swallowed for the same 
purpose, as there is very little difference between 
them in their actual effects so far as the public is 
concerned. Yours truly, 


Evisu THoMsON. 
Lynn, Mass. 


Ministerial Indorsements of Humbugs. 


(From the Christian Advocate.) 


We are sorry to see the names of Christian 
ministers and persons occupyivg important po- 
sitions in the church circulating through the 
country indorsing barefaced frauds, which are 
poorly executed and no better. than Indian 
charms. Whenever a minister of the Gospel 
allows his name to be attached to anything 
whose advertisements make statements impossi- 
ble of fulfilment, or contrary to established 
principles of science, and especially to be mixed 
up with all sorts of testimonials written obviously 
by the most ignorant aud uncultivated persons, 
he loses the respect, and justly, of that class of 
the community which in the long run fixes the 
estimate in which he is held. 

This, together with similar exhibitions of 
weakness, often accounts for the failure of young 
men who otherwise give bright promise of suc- 
cess, and the early retiremeut of those who in 
spite of them had attained a good standing. 

In the interest solely of our readers we advise 
them to pay no attention to a ministerial testi- 
monial to remedies whose composition is 8 &e- 
cret, or which promise positively to cure other- 
wise incurable or generally fatal diseases. And 
all the more so if the testimonial contains refer- 
ences to the Almighty and providential direction 
to buy the medicine. You may be sure then 
that whatever other effect the remedy bas bad, it 
haseither weakened or has not improved the 
condition of the nerve cells upon which sound 
judgment depends. 

When ministers go further and surrender their 
photographs to patent medicine vendors to be 
used in advertisements and on bottles, they ren- 
der themselves liable to one of two suspicions: 
either that they have an inordinate desire to ap- 
pear before the public, in which case such ex- 

(Continued on page 309.) 
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Signing One’s Name a Hundred Miles Away 
—Signatures That Will Be Recognized by 
the Banks—Are They Autographs ?—The 
Telautograph. 


BY NELSON W. PERRY, E. M. 


In the course of invention it net infrequently 
happens that what are apparently exceedingly 
complex results are accomplished by astonish- 
ingly simp’e means, and in fact this simplifica- 
tion is What In most cases constitutes invention, 
What can be more simple, for instance, than the 
telephone or the phonograph, yet what complex- 
ity is involved in articulate speech! At first 
sight the reproduction, at a distance, of sigua- 
tures, outline sketches and = scrawls which 
themselves are the results of whims, vagaries or 
personal characteristics, would seem to involve an 
intelligence and purpose at the further end in 
entire consonance with that which gavo them 
birth. How then can these various curves and 
angles, changing as the mood of the writer 
changes, defying perhaps all laws of curves or 
symmetry, be reproduced simultaneously in all 
their eccentricities at distances comparable with 
those reached to-day by the telegraph and the tele- 
phone? The laws of mechanics come to our aid, 
and through these, which are but the record of 
experience, we are taught that any motion. how- 
ever complex it may be in a single plane, may be 
resolved into two simple rectilinear motions in 
the same plane and forming with each other an 
angle. 

An experimental demonstration of the truth of 
this law may be simply perform ed as follows: 

Supposing we wind upon two spools several 
turns of flexible cord and attach to these spools a 
spring so arranged that they both tend to wind 
more turns of the string, just as the spring cur- 
tain rollers tend to wind up the whole curtain 
when properly freed for the purpose. 

Supposing now we attach to the center of this 
cord a pencil or stylus. and withdraw it to a dis- 
tance from a straight line which would join the 
two spools, so that the two portions of the cord 
on either side of the stylus form an angle 
whose apex is the stylus. Now if motion of any 
kind in the plane of the cord be made by the 
stylus, it willcause the two spools to unwind, or 
wind up as the point approaches or recedes, and 
the amount that each spool is revolved will bea 
measure of the motion involved in the curve 
which was given in the direction of that part of 
the cord attached to each spool. If the motion 
be rapid towards or from either spool, the rapid- 
ity of its revolution will also be great, and if the 
motion in that direction be equal to a turn of the 

cord or a fractional turn, the spool will revolve 
in exactly that amount, and in direction accord- 
ing to the direction of motion, An index hand 
attached to the axis of each spool may be caused 
to play over a dial graduated into convenient 
units, such as inches, or feet, or hundredths of a 
foot, and the amount of such motion may be in- 
Stantaneously read in the units adopted for 
measurement. Now, if in making a stroke with 
the stylus the two spools revolve through cer- 
tain units adopted, passing through these with 
certain varying velocities, these same will be in- 
variably repeated both in number and velocity 
whenever exactly the same stroke is made under 
similar conditions, or by reversing the stroke, 
both in extent and in speed, the motions of the 
index hands will be exactly repeated in an in- 
verse order, 
We have thus decomposed the motion of the 
Pen into its two components in directions at an 


angle with each other. We may also have meas- 
ured the extent of these two component motions 
on a dial in units of say hundredths of an inch, 
and if we have timed these motions, we can ex- 
actly reproduce them at any time at a distance, 
and then and there, by combining them, repro- 
duce again the original motion of which they are 
components. 

We have said that the units of measurement 
may be anything convenient. Supposing that, 
instead of a dial marked with line- in ink, say 
14a inch apart, we make those lines of metal and 
connect them all with an electric circuit, so that 
every time the hand moves over one of these 
it closes an electric circuit and sends an impulse 
over the line. Supposing at the other end of the 
line there be another drum similar in size to the 
one to which the dial band and string are at- 
tached, and that to this second dram there be 
fixed also a similar dial marked with teeth jast 
the same distance apart as are the divisions on 
the first dial. Let there bea spring or weight 
attached to this second drum, so that it tends to 
revolve but is prevented from doing so by an 
escapement which will allow it to revolve but one 
tooth at a time. Supposing this escapement is 
actuated by an electro-magnet energized by the 
impulses sent over the wire, then the second 
drum will revolve a distance of one tooth every 
time the dial hand on the first passes over one of 
the divisions. The second drum would then re- 
volve in exact syuchronism with the first, and 
we have succeeded in transmitting one compo- 
nent of our writing to a distance. Duplicate the 
apparatus and we have found means of transmit- 
ting the other. It now only remains to recom- 
pose these two at the further end to reproduce 
exactly the motions of which they are compo- 
nents. This is accomplisbed by attaching to each 
of the further drums two pivoted rigid arms, 
they themselves being pivoted together at an 
angle similar to that made by the two strings or 
cords, andatthe apex of this angle place a record- 
ing pen or stylus. This latter, actuated by thetwo 
drums, will describe in fac-simile and simulta- 
neously all the curves described by the first 
stylus, and we have made an operative telauto- 
graph. 

In the pantograph we have a familiar example 
of the mechanical resolution of forces into their 
component rectilinear elements and their re- 
composition again at a short distance into curves 
similar in every way to the original. In the 
telantograph the mechanical means of transmis- 
sion are simply replaced by electrical means, and 
thus the distances that can be reached are 
enormously increased. 

Many attempts to make this substitute of elec- 
trical for mechanical means have been made, but 
none had met with entire success until Prof. 
Elisha Gray essayed the task and gave us a prac- 
tical machine. . 

It will be impossible within the limits of this 
article to describe in detail the mechanism by 
which his results have been attained, but the 
principles upon which the apparatus is built are 
those given above. 

The writing may be done by an ordinary lead 
pencil upon ordinary paper. This latter is 
placed upon a metallic plate which, when slightly 
pressed upon as when writing, closes an electric 
circuit which brings the transcribing pen at the 
further end down upon the paper upon which 
the message is being received. So long as the 
pencil presses upon this plate, so long will the 
receiving stylus describe fac-simile evolutions in 
contact with its paperand leave a record thereon, 
but if the trausmitting peucil be raised as for 
dotting an 7, crossing a ¢, or in beginning a new 
word or a new line, the receiving stylus will leave 
the paper also and perform the remainder of its 
evolutions in the air until the pressure of the 
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pencil again closes the circuit when it will begin 
to write again as before. 

In this way an area of paper five inches wide by 
three or four inches deep may be covered with 
writings or inscriptions of any kind before shift- 
ing is necessary. When this space has been cov- 
ered, and it is desired to continue the letter or 
message, the paper in the transmitter is moved 
upward over the plate by a step-by-step mechani- 
cal movement very similar to that employed on 
the typewriter when a new line is to be com- 
menced. This mechanical mouvement sends 
electrical impulses over the line to the receiving 
instrument which reproduce the mechanical step- 
by-step movement in the latter, and thus the re- 
ceiving paper is moved forward an exactly similar 
distance and the spacing of the lines will be the 
same in both the original and in the received 
messace, 

The reccived message is thus almost a fac- 
simile of that sent both as to size and spacing of 
the letters and lines and as to the churacters of 
the curves involved. The receiving pen. how- 
ever, is a glass tube drawn out to capillary dimen- 
sions and incapable of shading the lines, even if 
provision were made for varyipg its pressure 
similarly to the varying pressure of the trans- 
mitting pen. The characteristics of a signature, 
among the most prominent of which is often the 
peculiar method of shading the letters, are there- 
fore not reproduced with exact fidelity. andit isa 
question whether a signature thus transmitted 
would be good in law or not. 

How important this shading isin some cases 
will be manifest by recalling the signature of 
Mr. Spinner, formerly Register of the Treasury, 
with which we were all more or less fsmiliar. 
No one could make out what the signature was 
unless told befureband, yet thuse oddly shaded 
hisroglyphics had a charm for all of us that com- 
pelled recognition even though their true pur- 
port was ovt understood. Would any of us have 
recognized as the same that same signature be- 
reft of its shading ? 

However, the reproduction is exceedingly 
good, and many of the other characteristics of 
handwriting are preserved with sufficient ac- 
curacy to enable us to recognize the chirography 
of friends, and this isa great advancement over 
auything previously accomplished in this line. 

It is understood that it is the inten- 
tion of the owners of the telautograph to 
establish exchanges similar to the pres- 
ent telephone exchanges, through whose agency 
subscribers may be put into communication 
with one another. In the telephone ex- 
change it is possible fur a person properly lo- 
cated to hear all the conversation that passes be- 
tween subscribers. Those who are talking, 
therefore, do it with the consciousness that they 
are at least liable to be overheard, and strictly 
confidential communications of great importance 
are therefore entrusted to the telephone with 
some misgivings and some risk. The same ig 
true with the telegraph, but with the telauto- 
graph no such thing is possible. The subscriber 
may have his instrument under lock and key and 
the message, even though it pass through a cen- 
tral exchange, is inviolate. By this means the 
most confidential communications may be with 
entire safety entrusted to the wires, and it is the 
only means thus far invented that seems to fully 
answer this bill. 

The telautograph, however, requires four wires 
for its proper operation, and this would seem to 
militate largely against its general introduction. 
It is necessarily an expensive instrument to in- 
stall, and it does not seem possible that its rental 
can be reduced to a figure that will meet the 
popular demand. In these ways the telauto- 
graph seems to be heavily handicapped. There 
isa field for it, however, as for instance in the 
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ing medium. But at this idea the mind of tablished. If the wire is a good conductor 


railroad business where the wires for telegraphic 
purposes are already strung and where four lines 
could be diverted to this purpose when required. 
The superintendent could in this way send auto- 
graphic orders to the station agents slong the 
road. In this case it would seen: that written 
records of such orders should be required aad if 
they be exact fac-similes of autographs so much 
the better. It wonld seem that in this and similar 
applications the telautograph has a field already 


awaiting it. 


MODERN THEORIES AS TO ELEC- 
TRICITY.* 
BY HENRY A. ROWLAND. 

It is not uncommon for electricians to be asked 
whether modern science has yet determined the 
nature of electricity, and we often find difficulty 
in answering the question. When the latter 
comes from a person of small knowledge which 
we know to be of a vague and general nature, we 
naturally answer it in an equally vague and gen- 
eral manner; but when it comes from a student 
of science anxious and able to bear the truth, we 
can now answer with certainty that electricity no 
longer exists. Electrical phenomena, elec- 
tro-static actions, electro-magnetic actions, 
electrical waves—these still exist and re- 
quire explanation; but electricity, which, ac- 
cording to the old theory is a viscous fluid 
throwing out little amceba-like arms that stick to 
neighboring light substances and, contracting, 
draw them to the electrified body, electricity as 
aself-repellant fluid or as two kinds of fluid, 
positive and negative, attracting each other and 
repelling themselves—this electricity no longer 
exists. For the name electricity, as used up to 
the present time, signifies at once that a substance 
is meant, and there is nothing more certain to- 
day than that electricity is not a fluid. 

This makes the task of one who attempts to ex- 
plain modern electrical theory avery difficult 
one, for the idea of electricity as a fluid pervades 
the whole language of electrical science, and 
even the definitions of electrical nnits as adopted 
by all scientists suggest a fluid theory. No 
wonder, then, that some practical men have given 
up io despair and finally concluded that the 
easiest way to understand a telegraph line is to 
consider that the earth ie a vast reservoir of elec- 
trical fluid, which is pumped up to the line wire 
by the battery and finally descends to its proper 
level at the distant end. Is not this the proper 
conclusion to draw from that unfortunate term 
“electric current?” Remembering this fact— 
that we cannot yet free ourselves from these 
old theories and exactly suit our words to our 
meaning—we shall now try to understand the 
modern progress in electrical theory. 

This whole progress is based upon something 
in the human mind which warns us against the 
possibility of attraction at a distance through va- 
cant space. Newton felt this impossibility in the 
case of gravitation, but it is to Faraday that we 
must look principally for the idea that electrical] 
and magnetic actions must be carried on by 
means of a medium filling all space and usually 
called the ether. The development of this idea 
leads to the modern theory of electrical phenom- 


ena. 
Take an ordinary steel magnet and, like Fara- 


day, cover it with a sheet of paper, and upon this 
sprinkle iron filings. Mapped before us we see 
Faraday’s lines of magnetic force extending 
from pole to pole. We can calculate the form of 
these lines on the supposition that a magnetic 
fluid is either distributed over the poles of the 
magnet or on its molecules, assuming that attrac- 
tion takes place through space without an inter- 
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Faraday revolted, and he conceived that these 


lines, drawn for us by the iron filings, actually 
exist in the ether surrounding the magnet; he 
even conceived of them as having & tension slong 
their length and a repulsion for one another per- 
pendicular to their length. 

Two magnets, then, near each other, become 
connected by these lines, which, like little elastic 
bands always pulling along their length, strive 
to bring the magnets together. These so called 
lines of force (now called tubes of force) were, by 
his theory, conducted better by iron and worse 
by bismuth than by the ether of space. and s0 
gave the explanation of magnetic attraction and 
diamagnetic repulsion. 

The same theory of lines of force was also ap- 
plied by Faraday to electrified bodies, and thus 
all electrostatic actions were explained. By this 
idea of lines of force it will be seen that Faraday 
did away with all action at a distance and with 
all magnetic and electrical fluids, and substituted 
instead a system in which the etter surrounding 
the maguet or the electrified body became the all- 
important factor and the magnet or electrified 
body became simply the place where the lines of 
force ended: where a line of magnetic force 
ended there wasa portion of imaginary magnetic 
fluid; where a liue of electric force ended there 
was a portion of imaginary electric fluid. As 
the quantities of so-called plus and minus elec 
tricity in any system are equal, we can thus im- 
agine every charged electrical system to be com- 
posed of a group of tubes of electrical force 
(more strictly electric induction) which "nite 
the plus and minns electrified bodies, each unit 
tube having one unit of plus electricity on one 
end and one unit of minus electricity on the other. 
The tension slong the tube explains the reason 
why such an arrangement acts as if there were 
real plus and minus electrical fluids on the ends 
of the tube, attracting one another at a distance. 
Consider a plus electrified sphere far away from 
other bodies. The lines of force radiate from it 
in all directions, and being symmetrical around 
the sphere, they pull it equally in all directions, 
Now bring near it a minus electrified body, and 
the lines of force turn toward it and become con- 
centrated on the side of the sphere toward 
such a body. Hence the lines pull more strongly 
in the direction of the negative body and the 
sphere tends to approach it. 

In the case of a conducting body the lines of 
force always pass outwards perpendicularly to 
the surface, and hence, if we know the distribu- 
tion of the lines over the surface, or the so-called 
surface density of the electricity, we can always 
tell in which direction the body tends to move. It 
is not necessary to know whether there are any 
attracting bodies near the conductor, but only 
the distribution of the lines. These lines then 
do away with all necessity for considering action 
at a distance, for we only have to imagine a kind 
of ether in which lines of force with given prop- 
erties can exist and we have the explanation of 
electric attraction. 

But the question now arises as to how the lines 
of electric force can be produced in the ether, or, 
in other words, how bodies can be charged. 

In the first place we know that equal quanti- 
ties of plus and minus electricity are always pro- 
duced. As an illustration, suppose it is required 
to charge two balls with electricity. Pass a con- 
ducting wire between them with a galvanic bat- 
tery in its circuit. The galvanic battery gener- 
ates the lines of force; these crowd together 
around it and push each other sideways until 
their ends are pushed down the wire and many 
of them are pushed out upon the balls. 

When the tension backwards along the lines of 
force just balances the forward push of the elec- 
tromotive force of the battery, equilibrium is es- 


there may be electrical oscillations before the 
lines come to rest in a given position, and this I 
shall consider below. 

The motion of the ends of the lines of force 
over and in the wire constitutes what is called an 
electric current in the wire which is accompanied 
by magnetic action around it and also by waves 
of electro-magnetic distui bance which pass ont- 
ward into space. 

lf, after equilibrium is established, we remove 
the wire,we have simply two charged spheres con- 
nected by lines of electrostatic forceand thereby 
attructed to eachother. If we replace the bat- 
tery by a dynamo or by an electric machine the 
effect is the same. 

But there is another way by which bodies are 
often charged and that is by friction. In this 
case we can suppose the glass to take hold of one 
end of the lines of force andthe rubber the other 
end and it is then only necessary to pull the 
bodies asunder to fill the space with lines. The 
friction is merely needed to bring the two bodies 
into intimate contact and remove them gently 
from each other. 

The following considerations may guide us in 
understanding the details of the process. It is 
well known from Faraday’s researches that a 
given quantity of electricity has a fixed relation 
to the chemical equivalents of substances, Thus 


it requires 10,000 absolute electromagnetic unite — 


of electricity to deposit 114 grams of silver, 68 
grams of copper, 34 grams of zinc. ete. 

Hence we can consider, for instance, in chloride 
of silver that the atoms of silver are joined to the 
atoms of chlorine by lines of electrostatic force 
which hold them to each other. If, by rubbing 
the chloride of silver, we could remove the 
chlorine on the rubber while leaving the silver, 
we could stretch them asunder and so fill space 
with the lines of electrostatic force. According 
to this theory, then, each atom hasa number of 
lines of force attached to it, and it is only by 
stretching the atoms spart that we can fill an ap- 
preciable space with them and so cause electro- 
static action at a distance. 

We come to the conclusion, then, that sll elec- 
trification is originally produced by separating 
the atoms of bodies from one another, which can 
be done by breaking contact, by friction, or by 
direct chemical action of one substance on an- 
other, or in some manner not 80 common. The 
lines of electrostatic force in a case of electricity 
at rest must always begin and end on matter, and 
they can never have their ends in space free 
from matter. The ends can be carried along with 
the matter, constituting electric convection, oF 
they can slide through a metallic conductor or 
an electrolyte or rarefied gas, making what wo 
call an electric current; but as they cannot end 
in a vacuum they cannot pass through it. Thas 
we conclude that a vacuum is a perfect pon-con- 
ductor of electricity. 

The exact process by which the ends of the 
lines of force pass through and along a conductor 
can at present be only dimly imagined, and no 
existing theory can be considered as entirely sat- 
isfactory. In the case of an electrolyte, how- 
ever, we can form a fairly perfect picture of 
what takes place as the decomposition goes OD. 
Thus, in the case of zino and copper in hydro- 
chloric acid, we can imagine the zinc plate at- 
tracting the chlorine of the acid, thus stretching 
out the natural line of electric force connecting 
the chlorine atom and the frst hydrogen stom; 
we can imagine the atoms of chlorine and hydro- 
gen in the body of the liquid recombining with 
each other and their lines of force uniting until 
they forma complete line long enough to stretch 
from the zine to the copper plate; and all without 
once making a line of force without its end upon 
matter. We can further imagine the ends of this 
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line sliding along the copper and zinc plates to 

the conducting wires and down their length, 

thus making an electric current and carrying the 
energy of chemical action to a great distance. 

If the ends of the lines should slide along the 
wire without any resistance, the wire would be a 
perfect conductor; but all substances present 
some resistance, and in this case heat is gener- 
ated. This we always find where an electric cur- 
rent passes along a wire. As to the exact nature 
of this resistance or the nature of metallic con- 
duction in general we know little, but I believe 
we are approaching the time when we can at 
least imagine what happens in this most interest- 
ing case. 

Besides the heating due to the electric current, 
ateadily flowing, we must now account for the 
magnetic lines of force surrounding the current 
and the magnetic induction of one current on 
the other. 

If the currentis produced by the ends of the 
tubes of electrostatic force moving along the 
wire, then we may imagine that the movement of 
the lines of electrostatic force in space produces 
the lines of magnetic force in a direction at right 
angles to the motion and to the direction of the 
lines of electrostatic force. At the same time we 
must be careful not to assume too readily that 
one is the cause and the other the effect: for we 
well know that a moving line of magnetic force 
(more properly induction, produces, as Faraday 
and Maxwell have shown, an electric force per- 
pendicular to the magnetic line and to the direc- 
tion of motion. Neither line can move without 
being accompanied by the other, and we can, for 
the moment, imagine either one as the cause of 
the other. However, for steady currents, it is 
simpler to take the moving lines of electrostatic 
force as the cause and the magnetic lines as the 
effect. 

We have now to consider what bappens when 
we have to deal with variable currents rather than 
steady ones. 

In this case we l now from the calculations of 
the great Maxwell and the demonstrations of 
Hertz that waves of electromagnetic disturbance 
are given out. To produces these waves, how- 
ever, very violent disturbances are necessary. A 
fan waved gently in the air scarcely produces 
the mildest sort of waves, while a bee, with com- 
paratively small wings moved quickly and vigor- 
ously, emits a loud sound. 

So with electricity, we must have a very 
violent electrical vibration before waves carrying 
much energy are given out. 

Such a vibration we find when a spark passes 
from one conductor to another. The electrical 
system may be small in size, but the immensely 
rapid vibrations of millions of times per second, 
like the quick vibration of a bee’s wing, sends 
out a volume of waves that a slowly moving cur- 
rent is not capable of producing. The velocity 
of these waves is now known to be very nearly 
300,000 kilometers per second. This is exactly 
the velocity of waves of light or other radiation 
in general, and there is no doubt at present in 
the minds of physicists that these waves of radi- 
ation are electromagnetic waves. 

By this great discovery, which almost equals 
in importance that of gravitation, Maxwell has 
connected the theories of electricity and of light, 
and no theory of one can be complete without 
the other. Indeed they must both rest upon the 
Properties of the same medium which fills all 
8pace—the ether. 

Not only must this ether account for all ordi- 
nary electrical and magnetic actions, and for 
light and other radiation, but it must also ac- 
count for the earth’s magnetism and for gravi- 
tation. 

To account for the earth’s magnetism, we must 
suppose the ether to have such properties that 


the rotation of ordinary matter in it produces 
magnetism. To account for gravitation it must 
have such properties that two masses of matter 
in it tend to move toward each other with the 
known law of force, and without any loss of 
time in the action of the force. We know that 
moving electrical or magnetic bodies require a 
time, represented by the velocity of light, before 
they can attract each other in the line joining 
them; but for gravitation no time is allow- 
able for the propagation of the attraction. 

But the problem is not so hopeless as it at first 
appears. Have we not in two hundred and fifty 
years ascended from the idea of a viscous fluid 
surrounding the electrified body and protruding 
arms outward to draw in the light surrounding 
bodies to the grand idea of a universal medium, 
which shall account for electricity, magnetism, 
light and gravitation ? 

The theory of electricity and magnetism re- 
duces itself, then, to the theory of the ether and 
its connection with ordinary matter. which we 
imagine to be always immersed in it. The ether 
is the medium by which alone one portion of 
matter can act upon another portion at a dis- 
tance through apparently vacant space. 

Let us then attempt to see in greater detail 
what the ether must explain in order that we 
may. if possible, imagine its nature. 

1st. It must be able to explain electrostatic at- 
traction. These electrostatic forces are mostly 
rather feeble as we ordinarily see them, Air 
breaks down and a spark passes when the tension 
on the ether amounts to about -iy pound to the 
equare inch. It is the air, however, that causes 
the break-down. Take the air entirely away, and 
we then know no limit to this force. In a sunita- 
ble liquid it may amount to 50 times that in air, 
or § pounds to 1 square inch, and become a very 
strong force indeed. In a perfect vacuum the 
limit is unknown, but it cannot be less than in a 
liquid, and may thus possibly amount to hun- 
dreds, if not thousands, of pounds to the square 
inch. 

2d. It must explain magnetic action. These 
actions are apparently stronger than electrostatic 
actions, but in reality they are not necessarily 
so. A tension on the ether of only a few hun- 
dred pounds on the square inch will account for 
all magnetic attraction that we know of, although 
we are able to fix no limit to the force the ether 
will sustain. No signs have ever been diszovered 
of the ether breaking down. 

Again, we muat be able to account for the mag- 
netic rotation of polarized light as it passes 
through the magnetic field; and it can only be 
accounted for by assuming a rotation around the 
lines of magnetic force. This action, however, 
takes place only while the lines of magnetic 
force pass through matter, and it has never been 
observed in the ether itself. The velocity of ro- 
tation, however, 18 immense, the plane of polari- 
zation rotating in some cases 300,000,000 times 
per second. 

The ether must also account for the earth’s 
magnetism. If we assume that magnetic lines of 
force are simply vortex filaments in the ether, we 
have only to suppose: that the ether is carried 
around by the rotation of the earth, and we have 
the explanation needed. The magnetism of the 
earth would then be simply a whirlpool] in the 
ether. 

3d. The ether must be able to transmit to a 
distance an immense amount of energy either by 
means of electromagnetic waves in light or by 
the similar action which takes place in the ether 
surrounding a wire carrying an electric current. 

The amount of energy which can be transmit- 
ted by the ether in this manner is enormous, far 
exceeding that which can be carried by anything 
composed of ordinary matter. Thus take the 
case of sunlight :on the earth’s surface illuminated 


by strong sunlight a horse-power of energy falls 
on every seven square feet. At the surface of the 
sun the ethereal waves carry energy outward at 
the rate of nearly 8,000 horse-power per sq. foot! 

Again, an electric wire as large as a knitting 
needle, surrounded with a tube half an inch in 
diameter in which a perfect vacunm has been 
made to prevent the escape of electricity, may 
convey to a distance a thonsand horse-power, 
indeed even ten thousand or more horse power, 
there being apparently no limit to the amount 
the ether can carry. 

Compare this with the steam-engine, where 
only a few hundred horse-power requires an enor- 
mous and clumsy steam pipe. Or. again, the 
amount carried by a steel shaft, which, at ordi- 
nary rate of speed, would require to be abont a 
foot in diameter to transmit 10,000 horse power. 

When we compare the energy transmitted 
throngh a square foot of ether in waves, as in the 
case of the sun, with the amount that can be 
conveyed by means of sound waves in air or even 
sound waves in steel, the comparison becomes 
simply ridiculous, the ether being so immensely 
superior. As quick as light, the ether sends its 
wave energy to the distance of a million miles, 
while the sluggard air carries it one. Thus, with 
equal strain on each, the ether carries away a 
million times the energy that the air could do. 

4th. The ether must account for gravitation. 
For thie purpose we are allowed no time what- 
ever to transmit the attraction. As soon as the 
position of two bodies is altered, just so soon 
must the line of action from one to the other be 
in the straight line between them. 

If this were not so, the motion of the planets 
around the sun would be greatly altered. Toward 
the invention of such an ether, capable of carry- 
ing on all these actions at once, the minds of 
many scientific men are bent. Now and then we 
are able to give the ether such properties as to 
explain one or two of the phenomena, but we al. 
ways come into conflict with other phenomena 
that equally demand explanation. 

There is one tronble about the ether which is 
rather difficult to explain, and that is the tact 
that it does not seem to concentrate itself about 
the heavenly bodies. As far as we are able to 
test the point, light passes in a straight line 
through space even when near one of the larger 
planets, unless the latter possesses an atmosphere. 
This could hardly happen unless the ether was 
eutirely incompressible or else possessed no 
weight. 

If the ether is the cause of gravitation, how- 
ever, itis placed outside the category of ordi- 
nary matter, and it may thus have no weight al- 
though still having inertia—a thing impossible 
for ordinary matter where the weight is always 
exactly proportional to inertia. 

Ether, then, is not matter, but something on 
which many of the properties of matter depend. 

It is curious to note that Newton conceived of 
a theory of gravitation based on the ether, which 
he supposed t be more rare around ordinary 
matter than in free space. But the above con. 
siderations would cause the rejection of such a 
theory. We have absolutely no adequate theory 
of gravitation as produced by the ether. 

To explain magnetism, physicists usually look 
to some rotation in the ether. The magnetic 
rotation of the plane of polarization of light to- 
gether with the fact of the mere rotation of ordi- 
nary matter, as exemplified by the earth’s mag- 
netism, both point to rotation in the ether as the 
cause of magnetism. A smoke ring gives, to 
some extent, the modern idea of a magnetic line 
of force. It is vortex filament in the ether. 

Electrostatic action ie more difficult to explain, 
and we have hardly got further than the vague 


idea that it is due to some sort of elastic yielding 
in the ether. 
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Light and radiation in genera] are explained 
when we understand clearly magnetic and elec- 
trostatic actions, as the two are linked together 
with certainty by Maxwell’s theory. 

Where is the genins who will give us an ether 
that will reconcile all these phenomena with one 
another and show that they all come from the 
properties of one simple fluid filling all space, the 
life-blood of the universe—the ether ? 


The Legal Status of Electric Wires in the 
Streets. 


BY R. D. FISHER. 

The principles governing the use of streets 
and the powers and duties of cities regarding the 
multiplicity of wires have been the subject of 
recent consideration by the public press, but 
with little or no regard for the legal relation of 
the wires to the streets. It is a primary fact that 
the legal relation of these wires to the streets 
depend almost wholly upon whether such use 
serves the purposes for which the streets are 
opened, and whether they interfere with the uses 
for which the streets have been commonly main- 
tained. 

In respect to municipal corporations, which at 
present seem burdened with the task of adjust- 
ment, the question arises whether any special au- 
thority is required for making such use of the 
streets, and if so, from whence and how is the 
permission derived and obtainable. [n the very 
recent agitation of the question, many cities are 
tarrying on the threshold of the query ag to 
whether such public rights in the streets are 
vested in a municipal government or in the Leg- 
islature of the State. If the power to permita 
new use of the street must come from the Legis. 
lature. is it included in the ordinary powers dele- 
gated to city corporations, and, in particular, the 
uses for which cities and towns may grant the 
privilege of stringing wires in the public streets ? 
Passing the question of the power to impose 
license or taxes, the immediate question of con- 
cern is whether wires once put up under munici- 


. pal license may be removed by authority of the 


city, or on what terms removed by a Legislature ? 
By what authority may wires be ordered taken 
down and placed underground, and by what au- 
thority may subway rights be régulated, are ques- 
tions suggested by the demands of the hour. The 
cases decided with special reference to electric 
wires are not very numerous, but sufficient to de- 
velop a branch of the law in respect to electric 
wires. Therelation of the street to the abutting 
property owner, and his rights in the street, are 
allinvolved in the agitation. While doubts have 
been expressed by recent decisions with regard 
to distinctive rights, courts are slowly but surely 
recognizing clearly the right of access of light 
and air, and other privileges necessary in an 
emergency to an unrestricted right of adjacency 
toproperty. There are many questions inciden- 
tal to this subject which, on account of the great 
weight and multiplicity of wires, have attracted 
attention, among them the liability for injuries 
sustained by reason of unlawful or nunecessary 
obstruction, or by reason of negligence in con- 
structing aud operating electric wires. Precau- 
tions necessary to avoid accident or injury against 
violent storms, dangerous and deadly currents, 
and interference in Case of fire, are subjects that 
burden the companies more and more a8 munici- 
palities and legislatures take a turn at the wheel 
of legal regulation. 

Assuming, therefore, that the same priuciples 
apply to electric wires a8 to other uses or ease- 
ments in the streets, we conclude from a careful 
examination of the authorities that it is well 
settled that the use of the streets belongs to the 
public at large, that the State Legislature repre- 
sents the public, aud that a municipality has no 
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control over the streets other than that given it 
by legislation, either expressed or implied. (See 
85 N. J.L., 208; 6 Whart., 25.) 

In the absence of any restraint in a State 
constitution, the Legislature has full and para- 
mount authority over all public streets and 
public places. (See Dill. Mnn.Corp., 4th ed., sec 
657, and numerons cases cited. ) 

Thus it is fair to presume that the authority of 
cities over streets and the uses for electric 
wires depend wholly upon their charters or the 
legislative action concerning such uses. (See 49 
N. J. L., 344; 115 U. S.. 650, 683, 674; 55 Conn., 1; 
6 Oregon, 62; 39 N. J. Eq., 366. For modifica- 
tion, see 44 N.J. Eq., 427; 29 Wis., 454). (In this 
connection it is held that a city has no right to 
grant an exclusive property interest in the streets 
and such grant is void as a monopoly—28 Conn., 
19). The power of a city is therefore limited in 
the respect of electric wires to the breadth of the 
charter or statutes authorizing municipal action. 
This brings attention to tbe growing importance 
of the modern question as to whether an indefinite 
number of wires are to longer remain strung 
over and through the streets, or be placed in 
subways of convenient capacity and practical use. 
Legislative authority has been granted to cities 
in a few States to regulate the use of wiresin the 
streets, and it is the reputed intention of a num- 
ber of State Legislatures to consider the question 
during the present sessions. The necessity for 
such legislation is due to the number of cities 
that have ordinances pending to regulate the use 
and position of electric wires for whatsoever use. 
The peed of such an ordinance in many cities 
has been discussed and demanded on account of 
the numerous fires due to defective wires and 
the resistance to effective and safe work of the 
fire department in efforts to extinguish fires. 
Distressing accidents to man and beast, due in 
some cases to negligent construction, or by 
reason of storms, are also potent causes creating 
a demand for power to compel the placing of 
wires beneath the surface. At most, all that can 
be exacted of electric companies rightfully 
maintaining wires in a street is that they 
shall properly construct and maintain them. 
They are not insurers of the safety of the street 
against injury from their poles and wires. So 
long as wires are permitted to remain strung in 
the streets the companies are not bound to 
guard against storms of unusual severity (71 
N.Y., 81), and accidents due to such climatic in- 
finences are not chargeable to electric companies 
unless due to negligence, and the amount of care 
required need only be proportioned to the 
amount of danger and the liability to accident. 
Upon the several points,we sulsjoin the following 
duties incumbent upon electric companies as 
construed by our courts : 


While not insurers of the safety of the street 
to the travelling public, they are bound to see 
that the lines of wire are properly constructed 
and maintained (71 N. Y., 81). 

Must remove wires immediately when fallen 
into the street, though fall be due to causes be- 
youd their control (33 Minn., 430). A municipal 
corporation has power to regulate the placing 
and maintenance of poles and wires in the 
streets (16 Fed. R., 309.) 

Municipal authorities have no right to molest 
the wires of an electric company suspended on 
private property though strung across the street, 
so long as they do not interfere with the free use 
of the streets for purposes of travel (31 N. J. 
Eq., 627). 

As to the reciprocal rights of two companies 
maintaining electric wires in streets, courts will 
restrain one from so placing or using its wires as 
to injure the other (14 Cinn. Law Bulletin, 327). 

According to decisions in Illinois, the erection 
of wires in a street imposes a new burden for 
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which the abutting property owner is entitled to 
compensation (107 Ill., 507). 

Chap. 109 Pub. Stat., Mass., provides for the 
stringing of wires in streets for public use, but 
makes no provision for compensation to abutting 
owners (186 Mass., 75). 

In Missouri the erection of wires in the streets 
with the consent of the municipal authorities is a 
proper use under a dedication for street purposes, 
and the abutting owner becomes entitled to no 
additional compensation by reason of snch wires 
if erected in a skilful and proper manner (88 
Mo., 258). 

A contrary view is taken in NewYork. The 
maintenance of wires is not a use of the streets 
of the city of New York (when a fee exiets for 
street uses only) which the Legislature has a 
right to authorize without compensation to 
abutting owners (50 N. Y. Supr., 489); contra 
(see 65 Howard Pr., 407). 

Electric wires impose new burdens, and abnt- 
ting owners must consent to and be compensated 
for their erection according to an Ohio court 
(9 Cinn. Law Bulletin, 65). 

Street uses are not confined to those known at 
the time of the dedication of land for streets, 
but include such as are subsequently discovered 
or invented; and where damages grow out of 
such new use of a street by use of wires they 
must be certain, not speculative or contingent 
(88 Mo., 258). 


Prof. Helmholtz’s Successor. 


Dr. Friedrich Kohlrausch, Professor of Phys- 
ics at Strasburg University, has been offered 
and has accepted the position of Director of the 
Physico-Technical Institute in Berlin, in suc- 
cession to the late Prof. Helmholtz. 

Dr. Kohlrausch, who has thus been called to 
succeed the most eminent physicist of this age, 
seema to be the one upon whom the mantel would 
most naturally descend. 

Friedrich Kohlrausch, Ph. D., was born 
in 1840, at Rinteln, on the Weser. His 
father, Rudolf Kohlrausch, was the ocon- 
structor of the first instrament for the 
measurement of low potentials. He afterwards 
made measurements of contact potentials 
and gave the first experimental demonstration 
of Ohm’s law. From 1850 to 1858 the father 
taught at the Polytechnic School at Cassel and 
at the-Universities of Marburg and Erlangen, 
and it was at these places that the son received 
his education. Even at this early age he was al- 
lowed to assist his father in many of his investi- 
gations, for example, in those concerning the 
electric residual charge. He also helped in pre- 


paring for the measurements made jointly by bis 


father and Wilhelm Weber, particularly in the 
first comparison of the electromagnetic with the 
electrostatic unit or the velocity ‘‘v” in Max- 
well’s theory. The father died in 1858, the year 
in which Friedrich entered the university. The 
latter studied physics under Beetz in Erlangen, 
but the greater part of his work was done under 
Wilhelm Weber in Göttingen. Here he received 
in 1863 the degree of Ph.D., having 88 the subject 
of his dissertation the elastic after-effect. Fors 
short time after this he held the position of assist- 
tant in the Göttingen Astronomical Observatory. 
From 1864 to 1866 he was instructor in physics 
in the Physikalischer Verein at Frankfort-on-the 
Main, and then returned to Gottingen to become 
Weber's assistant; he was also made privat do- 
cent and professor extraordinarius, From 1870 
to 1871 Kohlrausch was professor in the Poly- 
technicum at Zürich, and from 1871 to 1875 in 
that of Darmstadt. He was then called to the 
University of Würzburg. where in 1879 » new 
physical laboratory was ert cted according to his 
plans. In 1888 he became professor at the Kaiser 
Wilhelms University of Strasburg, which post 
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tion he now holds. As a teacher Kohlrausch has THE ELECTROPOISE 


always laid especial emphasis on the importance 
of practical physics. The first systematic course 
of instruction in this department he organized 
at Weber’s suggestion in Göttingen in 1867. 
From this originated in 1869 his ‘* Leitfaden der 
praktischen Physik,” the pioneer among works of 
its kind. Besides the six German editions of this 
book there have appeared two English editions 
of a translation by Waller and Procter, and it 
has also been translated into French, Russian and 
Hupgarian. In reviewing briefly Kohlrausch’s 
more important contribution to science, special 
mention should be made of his work on elasticity, 
embracing a series of investigations concerning 
the elastic after effect and the inflnence of tem- 
perature. He has also successfully applied the 
the principle of total reflection to optical meas- 
urements. But the greater number of his scien- 
tific investigations refer to electricity and mag- 
netism; they introduce new methods and new in- 
struments for the observation and apsolute meas- 
urement of the periodic and local variations of 
the earth’s magnetic force; also for the absolute 
measurement of electrical current strength and 
resistance for scientific or technical purposes. 
These methods have been applied by Kohlrausch 
in his determination of the electro chemical 
equivalent and to the absolute electrical resist- 
ance of mercury (‘Determination of the 
Ohm”). Fer the measurement of the resistance 
of electrolytes he introduced alternating cur- 
rents, using as an instrument of observation the 
dynamometer or the telephone. By means of 
this delicate method he bas conducted numerous 
investigations concerning the conductivity of 
water and aqueous solutions of electrolytes; he 
has investigated the electromotive force of very 
thin gas films on the electrodes, and established 
the validity of Olm’s law for electrolytes. He 


. has published theoretical investigations on the 


movement of the electrolytic ions, and on 
thermo-electricity. His writings have been pub- 
lished in the Annalen der Physik und Chemie 
of Poggendorff and Wiedemann, in vhe Electro- 
technische Zeitschrift, and in the publications of 
the Berlin, Göttingen and Munich Academies. 


SOCIETY NEWS. 


N.E. L. A. 


The Central Traffic Associstion have granted 
the application of the N. E. L. A. for excursion 
rates to the Cleveland meeting. The rate from 
all points in their territory to Cleveland will be a 
fare and one-third, on the certificate plan, for 
the round trip. The otter associations will un- 
doubtedly concede the same rate. 


The A. I. E. E. and the Ottawa Winter Car- 
nival. 


Mr. T. Abearn, managing director of the Ot- 
tawa Electric Railway and a member of the 
American Institute of Electrical Engineers, in be- 
half of the Carnival management extends a hearty 
invitation to his fellow members and their friends 
to visit Ottawa, Ont., during the week of the 
Grand Winter Carnival, January 21 to 26. 

The many attractive features of the Canadian 
capital city are well known to travelers, and Ot- 
tawa is generally recognized as the electrical 
headquarters of the Dominion. 


Concentrating Sulphuric Acid by Electricity. 


The concentration of sulphuric acid has recent- 
ly been eftected electrically. Heaters consisting 
of coils of platinum wire are suspended in the 
acid and a current is passed through. The 
method, under suitable conditions, is said to be 
very convenient. It is due to Messrs. Johnson 
and Matthey, of London, England. 


(Continued from page 304. ) 


travagant vanity must weaken their influence; or 


that they have received a compensation for the — 


privilege. For that quacks of all sorts are ready 
to pay largely for certificates from physicians, 
for editorial notices, and for che privilege of 
publishing letters from and photographs of 
clergymen, cannot be doubted. 

Not only do they thus render themselves liable 
to suspicion, but they grieve every truly refined 
member of their congregations, and every mem- 
ber, in fact. of their denomination who sees their 
pictures and letters displayed for such purposes. 
Could many of the ministers know what is said 
of them self interest would lead them to refuse 
in every case. It shculd be taken as an insult by 
every minister of the Gospel of Christ to be 
asked to furnish his photograph, or to consent to 
its use, a8 a part of a patent medicine or any 
other advertisement. 

In one instance the name of such a person was 
proposed for the pastor of one of the best 
churches in Methodism. A brother of high 
character and respectability, noted for his kind- 
ness when speaking of ministers, rose and said: 
“ I hope this brother will not become our pas- 
tor.” ‘‘ Why?” said half a dozen voices. He 
did not reply, but spread before them a news- 
paper containing the photograph of the minister, 
in Connection with three or four letters, one 
from himself interlarded with ascriptions of 
praise to the Deity for having led him to buy the 
— pills. His name was not mentioned again. 


We find the above in a well-known medical 
journal, and we suppose it is correctly credited 
to our esteemed contemporary with a backbone 
and a conscience, the Christian Advocate, of 
which the Rev. J. M. Buckley is the editor and 
Dr. De Puy assistant editor. In view of the fact 
that Dr. De Puy has figured as the strongest and 
most persistent public endorser of the Electro- 
poise, and that Dr. Buckley has stated that he 
would not allow the Christian Advocate to ac- 
cept the advertisement because it was a manifest 
humbug, we are safe in assuming that Dr. Buck- 
ley and not Dr. De Puy wrote the article. 

That two men holding such radically different 
opinions, putting those opinions into practice, 
can work harmoniously tegether is one of the 
strongest possible proofs of the cementing in- 
fluence of Christianity on men. The “tie that 
binds” was never put to severer test. 

Every word which Dr. Buckley has said is as 
true as the Gospel which he preaches, aud every 
word of condemnation heaped upon the Electro- 
poise and its promoters by ELECTRICITY is equally 
true, and we await the opportunity of proving 
our charges in a court of law. 

Every religions paper in America might well 
keep standing in a conspicuous place in its col- 
umns the words of Dr. Holmes: ‘“ Quackery 
hobbles along on two crutches; the one the su- 
perstition of women, the other the endorsements 
of clergymen.” 


As One Honest Man Sees It. 


To the Editor of ELECTRICITY. 

Dear Sir: ‘Thank you for your favor of the 
30th ult., and for issues of November 21 and 
November 28 of Exvectriciry. I enclose fifty 
cents in stamps and would be pleased to receive 
any subsequent issues in which you have pur- 
sued the subject further, 

It would seem after your exposures, and 
in the absence of any reasonable defence as far 
as I have seen, that the religious press acd otber 
publications are, by continuing to advertise the 
Electropoise, but lending their influence and 
endorsement to a scheme which, if what you say 


be true—and it has ever 
y sppearance of — 
can only cause serious loss if not harm gee 
of their confiding readers, So far as I can dis. 
e a A ciated non: my Electropvise ig entirely 
refore useless as ar i 
Yours very respectfully, AERAN 


BENnson V 
Vassar College, Poughkeepsie, N. X VERET, 


THE NATIONAL SCHOOL OF ELEC- 
TRICITY. 


To the Editor of EuecrrRiory. 

Dear Siz: Replying to your inquiry relating 
to National School of Electricity, I have no stock 
in that corporation and none was ever offered to 
me for the use of my name. I have read proof 
of all lessons, but have neither received nor ex- 
pected compensation. Yours truly, 


Henry S. CARHARTT. 
University of Michigan, Ann Arbor. 


To the Editor of Evecrriciry. 

Dear Sir: I have your esteemed letter of 
the 2ist and take pleasure in replying. Stock 
was sent out to the various members of. the fac- 
ulty of the National School of Electricity, as I 
was informed, in order that the faculty should 
have some assurance that they might have a 
hand in the control of the management if it be- 
came advisable. This is a perfectly reasonable 
arrangement, and, as far as I know, the stock is 
not dividend-paying and has pot been used as a 
‘‘consideration” with which to induce men to 
become members of the faculty. 

T fear you have been led to size up the ques- 
tions relating to the National School of Elec- 
tricity the wrong way, on account of errors made 
vy your informants. Respectfully yours, 

D. C. Jackson. 

University of Wisconsin, College of Mechanics 

and Engineering, Madison. 


We are willing to await the judgment of the 
people who have paid their money into the treas- 
ary of the National School for instruction on 
the supposition that that instruction was the re- 
sult of the combined thought and effort of the 
entire body of eminent men known as the ‘* fac- 
alty,” but who would like to be known as an 
“ honorary faculty.” 

Meantime we have no criticism to offer against 
either Prof. Jackson or Prof. Carhart. They 
have done the work which they were supposed to 
do, and there is no deception chargeable to them. 

But we renew the charge that the otber names 
on this faculty are being used in a deceptive and 
unfair manner to induce students to pay their 
money for something which it is not even in- 
tended to give them. 

We also renew the charge that stock was offered 


to various gentlemen in exchange for the use of 
their names; that one of the present members 
returned the stock at once as he did not intend 
doing anything to earn it; that one member de- 
manica several weeks ago that his name be re- 
moved from the advertising matter, and that it 
had not been removed up to a few days ago. 

Several members of the faculty have failed to 
reply to our request for information as to their 
acceptance or non-acceptance of a block of stock. 

Our columns are still open for this interesting 
news. 


The Annual Meeting of the Okonite Co., Ltd. 


The annual ordinary general meeting was held 
by the Okonite Company, Ltd., at the New York 
oftice of the company, No. 13 Park Row, Decem- 
ber 27, 1894, Mr. Edward Lyman Short presid- 
ing. 

A large percentage of the stock was repre- 
sented. 

Reports from the heads of the several depart- 
ments showed a good business transacted ty the 
company during 1894, sud substautial indica- 
tions that the business of the new year justen- 
tered upon is to be still better. 

The meeting adjourned after re-electing the 
auditors. 
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THE KIND OF MAN HE Is. 

The following is a correct copy of a letter 
which has been in our possession for several 
months : 

[copy. ] 
Boston, Aug. 23, 1892. 

Dear Sin: The New England Magazine, a 
high-class magazine, gets for advertising tickets 
over the various railroads, and in some cases 
mileage. I have asked its manager, Mr. J. Myron 
Potter, to correspond with you with reference to 
disposing of some of these tickets to you for the 
use of your agents. He can furnish them to you 
at about 25 per cent. discount from regular rates. 
Mr. Coffin is quite largely interested personally 
in the magazine and I would esteem it a favor if 
you could use all the tickets possible. Yours 
truly, M. F. WESTOVER. 

(Private Secretary. ) 


Mr. Westover was, in 1892, Mr. Coffin’s private 
secretary. To-day he is Secretary of the General 
Electric Company. 

In estimating Mr. Coffin’s size as a man it may 
be necessary for some of our readers to know 
that every publication accepting railroad trans- 
portation in exchange for advertising must sign 
an ironclad contract that the transportation will 
be used only by regular members of the staff. 

Yet it was nothing new after all for Mr. Coffin 
to be a party to crooked transactions. 


Contemptible Business Methods. 


We are always willing to advertise our con- 
temporaries whenever their merits seem to de- 
serve it, and it has from the start been a cardinal 
principle with Evectricity to give the name of 
the paper to which it refers when comments have 
been wade either of a flattering or other nature. 
This having been our rule in the past, we shall 
not flinch now. Mr. W. J. Johnston has recently 
written a communication to advertisers in com- 
peting electrical journals one of which hascome 
into our hands which we think deservee a wider 
publicity than was intended by its author. If 
there is anything more contemptible in the way 
of business methods than that displayed in this 
letter we do not know what it is. Such a letter 
is an insult to the honor and intelligence of those 
to whom it is sent, and we are glad to announce, 
on the best of authority, that several of those 
who have received it or similar communications 
from the same source have expressed their con- 
tempt and disgust by ordering their advertise- 
ments out of Mr. Johnuston’s paper at once. 

We believe and bope that many others will do 
likewise, for aman who would resort to such 
methods and then brazenly attach his own sigua- 
ture to them is a a journalistic Breckinridge 
and cannot be touched by shame. The only way 
in which such moral lepers, or those so sadly 
afflicted with business strabismus, can be reached 
is through the pocketbook. It seems strange 
that electrical journalism should have sunk solow 
as to count among its would-be exponents a man 
so apparently lost to manhvod and honor as the 
signer of this document. The letter is partly as 
follows : 

“Dear Sir: You may like to kuow what ad- 
vertisers think of the ‘ World.’ I enclose opin- 
ions recently received from well-known manu- 
facturers and otbers. 

“ I have no desire to dictate how you shall 
conduct your business—(The advertiser will ap- 
preciate this.—Ep.]—nor to ask you to accept my 
views unless doing so seems to your advantage, 

‘A specialist, however, who has devoted two 
decades to the study of a particular subject may 
understand more about that particular thing 
than a busy manufacturer who has given little 
attention to the matter.” 

We interrupt here to inquire—but how about 
it supposing that particular matter happens to be 
the manufacturer’s own business ? 


ELECTRICITY. 


The letter goes on : 

“I think I know how electrical and street 
railway purchasers can be reached thoroughly 
and economically and without waste of effort. 

“ It may be a delicate subject--[It seems that 
he appreciates this fact. and we agree with him 
that it is an exceedingly delicate subject.—Eb. ] 
—but in addition to your + page announcement 
in the ‘ World’ you also bave a 10” advertise- 
ment in the [Here is mentioned the 
name of one of the best known electrical jour- 
nals in the country. We presume that this name 
is changed whenever the circumstances require, 
so that we might fill in any name we chose and 
still be right.— Ep. ] 

“ How many do you imagine read the 


“and not the ‘ World ? 


“ Why should one pay over and over again to 
reach through other journals a few of the same 
readers he has already thoroughly covered ?”’ 

This is certainly philanthropic on the face of 
it, but does anyone suppose that Johnston is say- 
ing this in order to save the advertiser money ? 
If he does he is very much mistaken; be does not 
want the advertiser to spend less money, but 
asks him to take his advertisement ont of the 
journal referred to and give it all to him. He 
continues : 

“Ts it not better to do as so many others do— 
invest the additional amount in more space in 
paper number one, particularly as circulation 
considered the others charge him 5 times the rate 
he pays number one ?” 

This language shows that Mr. Johnston is out 
of place on Broadway—it is the language and 
the method of Baxter street and the clothing 
precincts of the Bowery. But even the ‘‘ puller- 
in” of those classic localities exercises some 
judgment in approaching his victim. It is clear 
therefore in what estimation Mr. Johnston holds 
those whom he thus addresses. It may be all 
right from his standpoint, but how do the re- 
cipients of his letters regard it ? 

“ Remember Puddinhead Wilson’s remark— 
‘Behold the fool saith put not all thine eggs in 
the one basket ’—which is but a manner of suy- 
ing, scatter your money and your attention; but 
the wise man says, pnt all your eggs in one 
basket and WATCH THAT BASKET. 

‘You have for years pursued the scattering 
method of advertising. 

‘If you will give the one basket and watch- 
that-basket method a fair trial during 1895, yon 
will change your views radically on advertising.” 

It appears from this that W. J. Johnston and 
Puddinhead Wilson are one in philosophy, but 
does Mr. Johnston think his patrons are all Pud- 
dinhead Wilsons ? Evidently he does. The ques- 
tion is, how will his patrons regard this estimate ? 

The whole thing looks very much as though 
Mr. Johnston is reduced to very great business 
straits if be finds himself compelled in order to 
keep going’ to run around among the electrical 
public begging them not to patronize his compet- 
itors but to give all their patronage to him. Can 
a self-respecting advertiser patronize a man who 
would stoop to such methods ? Can he by his 
patronage assist this blot upon the otherwise fair 
name of electrical journalism to live? Will he, 
by continuing his patronage, feed the cancer 
that is gnawing at the vitals of business honor ? 

We fancy that those who follow Prddinhead 
Johuston’s advice and put all their eggs in his 
basket will also follow that other philosopher’s 
advice and “ watch that basket ” mighty closely. 


Wicdmills bave been nsed for driving motors 
for some time past; now it is proposed to reverse 
the arrangement and use an eleetro-motor to 
drive the machinery of a windmill. The owner 
of a windmill at the Ausgari Gate, Bremen, 
Germany, intends to use current from the town 
mains to drive his mill whenever there is not 
enough wind to work itin the usual way. 
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NEW YEAR GREETINGS. 


Mr. Godfrey’s House Warming. 

Messrs. J. W. Godfrey, F. W. Harrington and 
J. B. Olsen, who have lately opened offices at 15 
Cortlandt street for the Habirshaw Company, 
kept open house the last afternoon of the old 
year. ‘The many friends of these gentlemen 
crowded the rooms for two sours presenting 
good wishes for the new venture; ELECTRICITYS 
best go with the others. 


The 8. F. B. Morse Co., Western agents for 
Day’s Kerite, remembered their friends witha 
small bottle of Old Coronet and a good cigar. 
We know the cigar was good, and have no reason 
to doubt that the Coronet is also good. 


Warren & Lozier’s Dinner. 


On Monday night at 6, Messrs. Warren & 
Lozier gave a dinner to their employees and a few 
invited guests at the Maison Francais in Wash- 
ington street. 

There were thirty-five employees of the firm 
present and the atfair was more than pleasantly 
successful. Among the invited guests present 
were Messrs. T. C. Martin and Mr. Joseph Barr. 
Letters of regret were read from Messrs. C. A. 
Coffin, S. Dana Greene, Capt. Eugene Griffin, 
Mr. W. J. Clarke, Mr. Thos. A. Edison and 
others. 

Although one of the newer concerns in the 
business, it is evident that Messrs. Warren & 
Lozier are up to date. We trust they may have 
100 employees at their next dinner. The custom 
is a good one and should be kept up. 


Personal. 


Mr. A. H. Reece, whose connection with the 
G. E. Company ended December 1, is now loca- 
ted in St. Louis as district agent for the Ft. 
Wayne Electric Corporation. Mr. Reece is 
familiar with that territory, is one of the old- 
time salesmen, with a record for getting business, 
and we predict for him and his company marked 
SUCCESS. 

Mr. James F. Kelly, formerly identified with 
the Edison interests for many years, and gen- 
eral manager of the wire department, succeeds 
Mr. James W. Godfrey in the New York Insu- 
lated Wire Company. Mr. Kelly has a tost of 
friends who will be glad to see him hustling 
again, and who extend to him their good wishes. 

Mr. Jefferson Young has been appointed | man- 
ager of the New York offices of the Stilwell- 
Bierce & Smith-Vaile Co., of Dayton, Mr. 
Young is located at 112 Liberty street. 


LEGAL NOTE. 


Proceedings for the voluntary dissolution of 
the Standard Gas and Electric Light Company 
of Suffolk County, N. Y., have been taken In 
the Supreme Court, and Justice Andrews has 
appointed William D. B. Janes temporary re- 
ceiver of the company. The application for the 
appointment of the receiver was made by Janes 
and Victor Cumberson, both directors 1m the 
company, which was organized in 1890 with a 
capital stock of $200,000. It is charged that the 
company has a number of judgments against it, 
which it caunot pay, and that it is insolvent. 


Boston Notes. 


—_— 


The overseers and foremen employed in the 
factories of the General Electric Company at 
Lynn, Mass., will bold their annual banquet at 
the Revere House, Boston, January 26. On 
that occasion Prof. Elihu ‘Thomson and the man- 
aging heads from the Schenectady works are ex- 
pected to be present as guests. 

There was a lively tussle on Federal street, 
Boston, a few days ago between the employees 
of the West End Railroad and those of the Union 
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Freight Railway, where the tracks of the two 
companies run side by side. The row took place 
as the outcome of an attempt of the West Side 
folks to clear their tracks by shoveling the snow 
on to their neighbor’s tracks. With the aid of a 
snow plow and a locomotive the snow already 
piled up by shovel was quickly turned right back 
on tothe West End tracks. This led to any 
amount of cursing of each other by the men,who 
nearly got to blows in their rage. Finally the 
snow was turned over a second time by the snow 
plow, after it had been shoveled back by the 
men, but instead of finding its way on to the 
tracks again it was piled up on the sidewalk to 
the great inconvenience and discomfort of the 
pedestrians. 


The town of Blackstone, Mass., ata public 
meeting of taxpayers has just voted by a large 
majority to offer the Woonsocket Electric Light 
Company a contract to light the town at the rate 
of forty cents per night. If this offer is declined 


then it is reported the town will install a plant - 


and do its own street lighting. The past year 
fifty cents per lamp of 2,000 c. P. to burn all night 
was paid. 


The Dynamo-Electric Maintenance Company, 
au incorporated concern doing business in Bos- 
ton at the John Hancock Building in repairing 
aud guaranteeing the maintenance of dynamos 
and motors, has been brought to task by Insur- 
ance Commissioner Merrill. That official re- 
gards the business as of an insurance character, 
which is not permissible in Massachusetts. ‘The 
company, however, contends that it is not an in- 
surance business,that it simply proposes to keep in 
repair dynamo electric machines and other kinds 
of electrical apparatns, and by its contract excepts 
any reponsibility in case of fire, explosion, fall- 
ing walls, damage by water or any other acci- 
dental cause. It is the usual and ordinary breaks 
and wear which result from running the appar- 
atus that it contracts to make good. It claims 
that if its line of business is insurance then the 
physician who contracts toattend families by the 
year, the telegraph company that guarantees the 
delivery of a dispatch, the watchmaker who 
guarantees to keep a watch in repair fora year, 
the individual who contracts to keep a typewriter 
in working order for a specified time, the express 
company that makes itseif responsible for pack- 
ages—in fact, every individnal or company that 
agrees to perform a service for a stated period 
for a certain sum—are in tbe insurance busi- 
ness. Under the advice of their counsel the 
company proposes to continne the business. 


General News. 


What is Going on in the Electrical World. 


Cleburne, Tex.—Au electric light plant is to 
be established here. ‘The mayor says it will be 
In operation in sixty days. 


Indianapolis.—The Jenney Electrie Motor 
Company has decided to remain in Indianapolis 
and will erect new buildings and enlarge its plant. 


Utica. N. Y.— The Utica Electrice Light and 
Power Company reports the closing year’s busi- 
ness the best it has had since starting, four years 
8go. 

Norwich, Conn.—There is prospect of an 
electric railway between Norwich and New Lon- 
don next summer. Surveyors are now at work 
laying out the line. 


Holbrook, Mass.— The Commercial Club has 
taken in hand the matter of lighting the town by 
electricity and have held consultations with an 
electrician on the subject. 


Webb City, Mo.— At a special election held 
here last week to vote $15,000 in bonds to erect 
an electric light plant by the city, the proposition 
was carried by nearly five to one. 


Allegheny, Pa.— The select couneil has passed 
a resolution awarding the contract for the new 
electric light plant to the Western Jčlectric 
Company, whose bid was the lowest. 


Capac, Mich.— The citizens of Capac are be- 
ginning to agitate the question of lighting up 
their streets by electricity nud they desire to 
hear from reliable parties as to the probable cost 
of putting in a plant. 


Guilford, Me.- A topic awakening interest in 
this place is the proposed trolley road from Guil- 


ford to Dover and Foxcroft, taking in Sanger- 
ville village, and it seems probable that the road 
will be built at an early day. 


Wallingford, Conn.—A_ petition has been 
drawn up and addressed to the warden and 
burgesses of this borongh requesting them to 
call an election to vote on the question of estab- 
lishing an electric lighting plant. 


Hartford, Conn —Henry Green, the inventor 
of the Green incandescent lamp, bas secured new 
patents covering a lamp that is now being made 
in this city in large numbers. Some twenty 
hands are employed at the works. 


Sacramento, Cal.—The South Yuba Water 
Company have been granted a franchise to de- 
liver 600 horse power of electrical energy in this 
city for lighting and other purposes, to be trans- 
mitted from their plant at Newcastle. 


Bangor, Me.—The promoters of the electric 
road from this city to Old Town bave disenssed 
the matter fully in all its points. There seems 
to be no room for doubt that the building of the 
road will be commenced early in the spring. 


Pensacola, Fla.-—E. A. Sweet has surrendered 
his lease of the Pensacola Electrice Light sand 
Power Company and B. R. Pitt will hereafter 
manage the plant Thos. C. Watson will have 


charge of the financial department of the busi- 
Ness. 


McKeesport, Pa.—A company to be known as 
the Crooked Run Electric Railway Company is 
being organized in this city. Samuel Bowman 
isat the head of the organization. which pro- 
poses to bild an electric railway from this city 
to Irwin. 


Hingham, Mass.—It is understood that the 
selectmen will granta franchise for an electric 
railway to the promotersof the Hingham Electric 
Street Railway Company. ‘The capital stock of 
the company will probably be increased to 
$100,000. 


Creede, Col.— The Amethyst Electric Power 
and Light Company has sold all machinery, wires, 
ete., to F. D. Russell & Bro., of Denver, who 
have taken charge. ‘The new company will ex- 


tend the lines to Bachelor, Upper Creede and 
the mines. 


New Haven, Conn.—Charles S. Merrick, re- 
ceiver of the Ansonia Electric Company, has ap- 
plied for an order empowering him to sell the 
plant, ete., of the company. ‘The receiver holds 
such a course to be for the best interests of the 
creditors. 


Sayville, N. Y.—Some of our enterprising 
citizens are abont to organize a trolley railroad 
company to construct an electric railroad from 
Sayville, L. 1., touching at Bohemia, Ronkon- 
koma, New Village, St. James and terminating at 
Port Jetferson. 


Fond du Lac, Wis. —The plant and equipment 
of the Light. Power and Rulway Company have 
been sold at sheriffs sale to Ehhu Colman, who 
is understood to represeut the First National 
Bank of Chicago, whieh bolds a mortgage of 
$100,000 on the property. 


Exeter, N. H.—A party of Chicago capital- 
ists have been viewing the vicinity of Hampton 
beach, sud are considering the sdvisability of 
connecting the towns of Hampton and Exeter 
with an electrice railway. The citizens of Hamp- 
ton are in favor of the project. 


Salt Lake City, Utah.—The Citizens’ Light 
Company of Salt Lake City has been incorpo- 
rated by Charles Boetteher, of Denver, Col., for 
$500,000. ‘The company will commence work at 
once, and are in the market for engines, boilers, 
wire, electrical machinery, ete. 


Athens, Ga.—The Athens Gas and Electric 
Light Works, whieh for several years have been 
under the manrxvzement of Dr. Jobn A. Hunni- 
cutt, of this city, have been leased to Messrs, W. 
A. Mallery and Lamar Lyndon, two energetic 
and capable young men of Athens. 


Trenton, N. J.— The street car system of this 
city has passed into the bands of the syndicate 
recently formed with the intention of leasing if. 
Thomas C. Barr, of Newark, has been elected 
president of the new board of directors, Henry 
Moore, of Philadelphia, will be general manager, 


La Crosse, Wis.—Some of onr enterprising 
citizens have been trying to purchase a splendid 
water power at Neshonoe to be used in develop- 
ing eleetric light for transmission to La Crosse 
or Wherever there was market for it. The deal 
failed becanse the price could not be agreed on, 
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Wolcott, Col.—The Bennett Electric Placer 
Mining Company of Denver have erected a 
plant valued at $6,000 on theGrand River about 
eighteen miles from Wolcott. All the latest elec- 
trical appliances are employed for the purpose 
of saving the fine gold and for motive power. 


Anderson, Ind.—Charles L. Henry of this 
city has secured a franchise for an electric street 
railway in Pendleton. Mr. Henry is operating 
for a company of Indianians, who announce that 
they will build an electric street railway from 
Indianapolis to Marion and one from Alexandria 
to Elwood. 


Jacksonville, Fla.—The prospects are favora- 
ble for all of the street car lines now operated by 
mule power in Jacksonville to soon have electric 
cars running upon them. This has been the in- 
tention of the Jacksonville Street Railway Com- 
pany for some time, and will be carried out as 
fast as practicable. 


Albany, N. Y.—Mr. Parsons has introduced 
a bill in the Senate lowering the charges of the 
telephone companies in the various cities of the 
State. In New York be would have subscribers 
pay $78 a year, in Brooklyn $66 a year, in Buf- 
falo, Rochester and Albany only $48 a year, and 
in other cities $36. 


Connersville, Ind.—A company, headed by 
H. M. Miller, and incorporated under the name 
of the Connersville Gas and Electric Company, 
has purchased J. N. Huston’s interest in the 
Connersville Gas Company for $100,000. The 
purchasing company thus acquires a monopol 
of the gas and electricity of this city. | 


Brooklyn, N. Y.—Mayor Schitren has ap- 
pointed a commission to inquire into the cause of 
the many trolley accidents that have occurred in 
Brooklyn and to suggest whatever 1emedies may 
appear to them practicable. The views of the 
commission will be putin the form of a report 
and submitted to the board of aldermen for their 
action. 


Herkimer, N. Y¥.—The projected electric 
road between this village and Utica seems in a 
fair way of being built; interest in the scheme 
has been increased lately by the purchase by 
Messrs. Beckwith & Quackenbush of a control- 
ling interest in the Frankfort and Ilion street 


railroad, which is to form a part of the proposed 
system. 


Akron, 0.—The Akron Street Railroad Com- 
pany has filed a mortgage in favor of the Central 
Trust Company of New York, to secure twenty- 
year 6 per cent. bonds amounting to $600,000. 
The mortgage covers all the present electric lines 
the company owns in Akron. This assures the 
building uf electric roads to Cleveland, Kent and 
Barberton, 57 miles in all. 


Oshkosh, Wie.-—-The line of telegraph known 
as the Chicago, Milwaukee and Lake Superior 
line, extending from Milwaukee by way of Osh- 
kosh, Appleton and Green Bay to Marquette, 
Mich., has been purchased outright by the Postal 
Telegraph snd Cable Company. The Postal 
Company had been operating the line under a 
lease since it was built in 1886. 


Newark, N. J.—The Electric Bell and Re- 
sistance Company, just incorporated here, carry 
on the manufacture and sale of a novel resistance 
material invented by William F. Atwood, of 
Orange, formerly a member of Edison’s labora- 
tory staff. His invention covers a new process 
of earbonizing cord and leaving it so tough that 
It cau be insulated with cotton or silk braid just 
as Wire is, aud can be wound upon a bobbin. 


York, Neb.—The plant of the York Gas and 
Electrice Light Company has been sold at sheriffs 
sale for $5,205. The original cost of the plant 
was $12,000. It was knocked down to John R. 
Pierson, cashier of the City National Bank, who 
is supposed to represent the leading stoekhold- 
ers in the old company. It is understood that a 
new company will be organized immediately to 
place the plaut, which bas greatly depreciated, 
in first-class order. 


Allentown, Pa.—The directors and stock- 
holders of the Allentown and Lehigh Valley 
Traction Company bave uuauimonsly agreed to 
increase the capital stock from 81,500,000 to $4,- 
000,000 nnd to increase the indebtedness from 
$750,000 to 82,000,000. New bonds amounting to 
200,000 will be issued and secured by the entire 
properties of the companies, eleven in all, which 
will be used to pay off the entire indebtedness of 
the different Companies, 


Waterport, N.Y.—The Electric Light, Power 
and Railway Company have awarded a contract 
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Mi plant twenty-four hours a day with two shifts of men, 


for the building and equipment of four miles of 
the Beecher single rail electric road between 
Waterford and Lakeside, Orleans County. In 
case it is a success it will be continued eventually 
to Batavia, about forty miles. The standard 
equipments of the road will be for forty miles an 
hour and a car is being designed torun 150 miles 
an hour. D. Bromiley, of Waterport, is presi- 
dent of the company. 

Oswego, N. Y.—The Board of Public Works 
has entered into a contract with the People’s 
Electric Light and Power Company by which the 
streets will be lighted for the next five years with 
electric lights of 2,000 candle power. The city 
isto have 195 arc lights for the streets and 190 in- 
candescent lamps for the public buildings, and as 
many moreas ihe board may see fit to order from 
time to time. The price to be paid is $81 per 
light per year for arc lights and $3.65 per light 
per year for incandescents. 


Davenport, Ia.—A local manufacturer has 
offered a suggestion which is meeting with favor 
here, and will probably lead to the organization 
of a company to carry out the project. He pro 
poses the establishment of a steam and dynamo 
plant in connection with a large body of coal at a 
point not far from the city, and the generation of 
immense currents of electricity to be transmitted 
to Davenport and neighboring cities, and there 
used for lighting, manufacturing, street car ser- 
vse ene otherwise as there might be demand 

or it. 


Philadelphia.—The Record states that the 
owners of the E. M. Underground Railway Sys- 
tem patents gave an interesting exhibition at 
their shops a few days ago. Inventor McLaugh- 
lin, George Lodge and Henry C. Webster con 
ducted the tests,which were made with the model 
car over an intricate track system, so arranged 
that the car is tested in every possible way. The 
model, it is stated, worked perfectly, and the ex- 
pert electricians, for whom the tests were made, 
expressed themselves as well satisfied. 


Staten Island, N. Y.—The route of the 
Staten Island Interior Railroad Company’s pro- 
posed road is circular, from St. George, at the 
ferry landing, through the villages of Tompkins- 
ville and Stapleton, and, after dropping aspur to 
South Beach, it crosses the island to West 
Brighton, whence it returns to St. George. The 
distanve is twelve miles. It is said the ronte ex- 
tends through an area of over twenty square 
miles of the most attractive portion of Staten 
Island, bitherto inaccessible, and that ten cents 
paid in the ferry house at the Battery in New 
York will cover the fare on the road. 


Denver, Col.—The Clear Creek Gold Mining 
and Water Company has been organized by New 
York, Philadelphia and Colorado capitalists to 
wrest from the bed of Clear Creek for thirteen 
miles above Golden the vast accumulation of 
gold supposed to have been deposited there 
through the ages, and to supply electrical power 
for the running of all sorts of machinery. Henry 
Levis, of Philadelphia, is the president. The 
company contemplates supplying power to run 
the street cars and all sorts of plants in this city 
by generating electricity many miles away. Itis 
believed to be one of the most important enter- 
prises ever undertaken in this State. 


Charleston, 8. C.—P. K. McCully, of Ander- 
son, S. C., has lately visited this city in the in- 
terest of the projected electric railway through 
the Blue Ridge from the coal fields of the West. 
Mr. McCully in describing the route said the 
road would run from the Jellico coal fields to 
Knoxville, Tenn., thence through the Rabun 
Gap to Anderson, and finally seek the best and 
most accessible port on the South Carolina coast. 
Some of the promoters of the enterprise favor 
making Port Royal its eastern terminus, while 
others wish to see the new road enter Charles- 
ton. The new line would form the shortest pos- 
sible route between the Carolina coast and the 
West, reducing the distance to the Mississippi 
Valley from Charleston by at least 200 miles. 


Worcester, Mass.—The Worcester Electric 
Power Company has receutly changed hands, 
The new directors are: M. F. Rynne, of Spring- 
field, president; E. F. Carpenter, of Concord, 
N. H., treasurer and genera! manager ; H. J. 
Odell, of Concord, N. H.; H. W. Ranney, of 
‘oneord, N. H., and T. B. Dunn, of Gardner. 
The superintendent is John J. Welch. The com- 
any has a capital of $100,000 common and 
$100,000 preferred stock. and it is said propo- 
ges to do business under the charter of the old 
corporation organized by H. H. Bigelow before 
the institution of the State Gasand Electric Light 
Commission, and expects under itto be able to 


do a general heating and electric lighting busi- 
ness. It is agent for the Central Electric Heat- 
ing Company of New York City. 


San Antonio, Tex.—The Frpress has a long 
article detailing some of the installation work of 
the Fort Wayne Electric Corporation 1n Texas, 
and says: ‘‘ The Fort Wayne Electric Corpora- 
tion of Fort Wayne, Ind., is one of the giants 
among the giant institutions of America, and 
that its San Antonio office is the most popular 
and best known headquarters in Texas is natu- 
rally a matter for prominent exploit in this issue, 
it being one of the great institutions that have 
been the making of the ‘Empire State.’ The 
liberality and usefulness of this corporation 
have indeed been far-reaching in Texas The 
State agency is located at San Antonio, with 
office at 207 Losoya street, and the agent is 
Mr. Eaward J. O’Beirne, than whom there are 
few more esteemed or better known men in the 
electrical circles of the Southwest.” 


Albany, N. Y.—The council committee on 
applications to the Legislature will hold a meet- 
ing on Jannary 10 todeliberate upon the project 
of having the city invest inan electric light plant 
to supply its own lights.—An open competitive 
examination for the positions of house electrician 
and dynamo tender in the hospitals of the State 
will be held by the State Civil Service Commis- 
sion at Albany, Wednesday, January 16, at 10 
A.M. The house electrician must be competent 
to take full charge of the practical operation of 
the electrical plant, and the dynamo tender must 
be competent to have charge of the running of 
the dynamo. The examination will be confined 
to the technical knowledge requisite for the 
performance of these duties. Candidates must 
be between the ages of 21 and 50 years, and resi- 
dent citizens of the State of New York at the 
date of application. 


Kingston, N. Y.-—-Efforts are being made 
here to form acompany to manufacture a varied 
line of patented electrical articles which are in 
great demand. One of the men interested says: 
" The business will be managed by four men who 
are at the heads of departments in one of the 
largest electrical concernsin this country. They 
are all competent men and at present are drawing 
large salaries. One of them has developed the 
arc light to its present state of perfection, another 
has patented a suspending electrice motor for 
which he has already been guaranteed an order 
for 500, and besides these the men hold many 
valuable patents in the electrical line. They rep- 
resent the brains of the concern they are em- 
ployed by and ifa factory is established here 
will sigu a contract to give the company the 
full benefit of all their patents and any new ones 
they may devise. They propose that a company 
be organized in this city with a capital of $250,- 
000, of which stock they will take 50 per cent., 
the remainder to be raised here.” 


A Westinghouse Souvenir. 


The Westinghouse Company have Issued a handsomely 
printed souvenir of the formal opening of the Brinton 
Works by the reception tendered to the Grand A rmy dele- 
gates by the citizens of Pittsburg in September. It is ac- 
companied by a colored map of the works. 


The Washington Carbon Company. 


The Washington Carbon Company of Pittsburg have 
had reason in the past two weeks to know that the public 
appreciates their enterprise in being the first’ American 
carbon company to produce a Cored Carbon equal to the 
best made abroad. Central station men have been quick 
to see the advantages of buying at home when equally 
high-class goods can be made here. 

The Washington Company are inthe front rank, and 
are pushing in every direction to give their customers the 
best In every line. 


_— - — CO — — 


Continued Prosperity of the Mather Company. 


The Mather Electric Company of Manchester, Conn., re- 
port a very bright outlook for the year 1895, and in fact 
the company has at notime during its existence had so 
many orders on its books as it has to-day. The company 
now have tn course of construction tn thetr works at 
Manchester the following apparatus on orders: Five 200 
K. W.. twelve 100 K. w.. One 80 K. w., eight 60 K. W., three 45 
K. W., three 30 K. w. belted generators of their new multi- 
polar type; also three 100 K. W., one 80 K. w., two 65 K. W., 
two 50 K. w. and one 30 K. w. direct connected generators 
of their new multipolar type, and also thirty-one ring 
type dynamos and seventy Manchester motors of various 
sizes. 

Notwithstanding the extensive additions in the way of 
new tools and facilities Which have been added recently 
to their Manchester piant, the company have found it 
necessary for the last two months to operate their entire 


but so far have been unable to keep up with their orders, 

The first three days of January the Malher Company 
closed contracts for ten generators. aggregating 1.800 kilo- 
walts, for railway and power work. 


INCORPORATIONS. 


‘The Knoxville Electric Company, Knoxville, Ia.—to 
operate an electric light and power plant at Knoxville. 
Capital stock, $20,000. Promoters: J. H. Auld, W. O. Rob- 
inson, J. S. Bellamy, Knoxville. 


The New Martinsville and Mannington Telephone Com- 
pany, New Martinsville, W. Va.—to maintain and conduct 
electric telephone Unes, underground, overhead, etc., use 
and sell all electrical apparatus, etc. Capital stock, 
$20,000. Promoters: Amos Jollefer, Uniontown, W. Va: 
Jno. C. Poe, Sincerity, W. Va.; O. M. Crow, Littleton, 
W. Va. . 

The Columbus Illuminating Company, Columbus, Ohio 
—to establish and operate electric light, heat and power 
plants. Capital stock, $25,000. Promoters: R.J. M. Dan- 
ley, Columbus ; W. B. Park, W. A. Hardesty. 


The Anthony Company, Cincinnati, Ohio—to manufac- 
ture and deal in electrical and magnetic appliances, con- 
struct and operate telephone lines, etc. Capital stock, 
$200,000. Promoters: Mark O. Anthony, Louis Feder, Max 
Silberberg. 

The California Electric Light and Power Company, 
California, MO.—to manufacture and operate an electric 
light and power plant. Capital stock, $6,000. Promoters: 
E. B. Crane, W. H. Mengel, Henry Herfurth, J. P. Cray. 


The Nashold Cleat Company, Chicago, Il] —to manufac- 
ture and sell electrical appliances and supplies, and buy 
and sell goods and patents relating thereto. Capital 
stock, $10,000. Promoters: Elias Nashold, Martin W. 
Cresey, Luther E. Ellison. 


The W. J. Davis Electric Company, Pittsfield, Mass.—to 
manufacture electric apparatus, electric and gas fixtures 
and other mechanical apparatus. Capital stock, $6,000. 
Promoters : Jacob Crinlich, Wm. P. Wood, W. J. Davis, 
Jno. White. 

The Potts Machinery Supply Company, Columbus, Ohio 
—to deal in and manufacture water, gas, steam, ofl, air 
and electric specialties. Capital stock, $10,000. Promoters: 
Ww. B. Potts, Walter B. Page, I. N. Hansbrough. 


The Acme Electric Company, East Palestine, Ohio—to 
manufacture and furnish electric light. heat and power. 
Capital stock, $10,000. Promoters: Geo. E. Sebring, R. N. 
Chamberlin, D. H. Mackintosh. 

The Treleaven Optical Company, Chicago, 1]l.—to manu- 
facture, buy, sell and deal in optical, pnotographic and 
electrical goods, etc. Capital stock, $30,000. Promoters : 
Walter N. Treleaven, Geo. M. Stannard, Thos. S. Jackson. 


The Boston Switch Manufacturing Company, Portland, 
Me.—to manufacture and deal in electrical apparatus. 
Capital stock, 81,000. Promoters: Wm. L Haven, Robert 
W. Frost, of Boston, Mass.; Cbas. H. Clark, Cambridge, 
Mass. 

The Parkesburg Electric Light, Heat and Power Com- 
pany, Parkesburg, Pa.—to manufacture and supply light, 
heat and power by electricity. Capital stock, $10,000. 
Promoters: Horace A. Beale, Thos. C. Young, Enoch P. 
Moore, Parkesburg. 

The Charles F. Burns Company, Rochester, N. Y.—to 
manufacture and seil all manner of supplies for electrical 
railways. Capital stocr, $5,000. Promoters: C. F. Burns, 
E. M. Higgins, Alfred Creen, of Rochester. 

The Scott County Long Distance Telephone Company, at 
Indianapolis, Ind. Capital stock, $500. Incorporators 
W. E. Leonard, of Chicago, and others. 

The Rushville Electric Light Company, Rushville, Ill. 
Capital stock, $12,500, Incorporators; C. W. Wainman, 
Charles B. Griffith, and others. 

The Fulton Electric Light and Power Company, Fulton, 
Ill. Capital stock, $20,000. Incorporators: C. C. McMahon, 
H. S. Remer and Ed. Wyatt. 

The Buffalo Electric Transit. Company, Buffalo, N. Y.— 
to construct and maintain a line or Unes of electric tele- 
graph and telephone, connecting Buffalo with other cities 
of the State. Capital, $300. Directors: Ira C. Brown, 
C. M. Dantels, F. P. Jones, William W. Read, Thomas B. 
McMahon, Charles Oishel, Byron J. Tillman, William Wil 
beim and Earl J. Woodworth, of Bufa. 

The Nyack Traction Company—to build and operate a 
street surface road for 73 milesfrom West Nyack through 
Nyack, South Nyack and Piermont, Rockland County, 
N. Y. Capital stock, $75.000. Directors : F. R. Bain, Sam- 
uel H. Brown, F. F. Lawlor, Edward S. Atwater, Isaac W. 
Sherrill, William Scbickle and G. O. House, of Sal ean 
sie: A. S. Tompkins, of Nyack, and F. P. Demarest, of Wes 
Nyack. 


Woven Wire Brushes. 7 
» the 
The Belknap Motor Company of Portland, Me., a 
patentees and manufacturers of the best Woven 
Brush on the market.—[A dv. 
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